
B 2580 Creekview Road
Moab, Utah 84532

Environmental Consultants 435/719-2018 435/719-2019Fax

November 20, 2006

Fluid Minerals Group
Bureau of Land Management
Vernal Field Office
170 South 500 East
Vernal, Utah 84078

RE: Application for Permit to Drill- Petro-Canada Resources (USA), Inc.
Rye Patch Fed 24-21- 606' FNL &2,144' FWL,NEl4 NWl4,

Section 24, T11S, R14E, SLB&M,Duchesne County, Utah

Dear Fluid Minerals Group:

On behalf of Petro-Canada Resources (USA), Inc. (Petro-Canada), Buys &Associates, Inc. respectfully
submitsthe enclosed originaland three copies of the Application for Permit to Drill(APD)for the above
referenced federal surface and mineral verticalwell. Included with the APD is the following supplemental
information:

Exhibit "A" - Survey plats, layouts and cross-section of the proposed well site;

Exhibit"B"- Photos of the proposed well site;

Exhibit "C"- Proposed location maps withaccess &pipeline corridor;

Exhibit "D" - Drilling Plan;

Exhibit "E" - Surface Use Plan;

Exhibit "F" - Typical BOP and Choke Manifolddiagram.

Please accept this letter as Petro-Canada's, writtenrequest for confidentialtreatmentof allinformation
contained in and pertaining to thisapplication.

Thank you very much for your timelyconsideration of thisapplication. Please feel free to contact myself
or Alan Vrooman of Petro-Canada at 303-350-1171 if you have any questions or need additional
information.

Sincerely,

Don Hamilton
Agent for Petro-Canada

RECElVED
cc: Alan Vrooman, Petro-Canada

Carla Konopka, Petro-Canada NOV2 2 2006
Diana Whiney, Divisionof Oil,Gas &Mining DIVOFOIL,GAS&7illECOPY
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Fæn3ld0-3 FORMAPPROVED

(Febnmy2005) OMBNo 1004·0137
Expim Much 31, 2007

UNITED STATES
DEPARTMENTOF THE INTERIOR 5. LeaseSerialNa

BUREAUOF LAND MANAGEMENT
UTU-es4317

ti If Indian,Allatecor TribeName
APPLICAT10NFOR PERMIT TO DRILLOR REENTER

N/A

la. Typeofwerk: DRILL REENTER
2 IfUnitor CAAgreement,NameandNo.

N/A

8. LeaseNameandWellNo
1b. Typeat Well: Well GasWell Oo•= Osw•z-eBlu·ltir av•r-s===• 24-21

1 NameofOperator 9. API WellNa
Petiw·Canada Resoarces (USA), Inc. Ê -Q p-

3a. Address 1099-18thStreet, Seite 400 3b Phoock (meksk mes mk) 10 FieldandPool,erExpletatory
Denver, Celerade 80202 303-350-1171 ggg

4 LocdienofWe8(Reporr Inandon clemfy œnfin amane wuk œry Sur repermaa*) 11.Sec.,T.R.M or Bikand SwveyorArea

Atsurface§ / 606' FNL & 2,144' FWL, NE/4 NWl4, /// ' f (),9
Secdon 24, T118, R14E, SLB&M

At proposedpred zone 606' FNL & 2,144' FWL, NE/4 NWl4,

14 Disimccinmilcsanddirectionfromnearesttowner paa adice• 12.Comtyor Parish 13.State

26.92 mDes southwest of Myton, Utah Duchesme UT

15 Distancefrointroposed' 16 No of acresinlease 17 SpacingUnitdedicatedt thisweU
locationb nearest

orleaseline,it
sotoncateddrig.unit¾ if my) 606' 1,159.93 acres de acres

18 Dislancefrom locgion• 19 ProposedDepih 20 BIMBIA BondNa onfde
tonearest
appliedfor,onthis 2,900' 11,500' UT 1215

21 Elevations(Showwhether DF,KDB,RT,GL,cic.) 22 Approximatedateworkwillstart* 21 Estimatedduration
6,969' GR 05/01/2007 35 days driBing 40 days compledon

24. Attachments

Thefollowing,completedinaccord-ce withtherequirementsofOnshoreOilandGasOrderNo.1,must beattachedmthisfon:

1. Wellplatcertiñedbya registeredsinveyer 4. Bonda coverthe operationsmiesscoveredby anexistingbondon fde(see

1 ADrillingPlan. Hun20above)

3. A Saface Use Pim (if the locationis on National Folest SystemLands, the 5. Operator certification
SUPOmust be filedwith theappropriateForestServiceOffice) 6. Suchothersitespecificinfonnationand/orplansasmayberequired bythe

BLM.

25 Signature .
Name(Printe&Typed) Date

&Þa. Dom Hamiltem 11/20/2006

Title
Agent saada Resources (USA), lac.

ed Name(Printeël)ped! Date

. y , BRADLEYC. I IILLTa mŠNVIRONMENTAL
MANAGER

Applicationapprovaldoesnotwarrantor certifythattheapplicantholdslegalorequitabletitlelo thoserightsinthesubjecticasewhichwouldentidetheapplicantto
conduct operationsthereon.
Conditionsofapproval,if any,areattached.

Title18U.S.C.Section1001mi Tide43 US.C.Secdon1212,makeit a crimeforanypersonknowmglyandwillfullytomake toanydepartmentor agencyofthe United
Statesanyfalse,fictitiousor fraudulentstatementsorrepresentationsastoanymattcrwithinitsjurisaiction.

*(Instructions on page 2)

¶ederafAporove of this

Action is Nece'* RECEIVED
NOV2 2 2006

OlvOFOIL,GAS&MINING
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¶ederafAporove of this

Action is Nece'* RECEIVED
NOV2 2 2006

OlvOFOIL,GAS&MINING



PETRO-CANADARESOURCES(USA), INC.
,,,, ,,, TiiS, Ri4E, S.L.B.&M• RR Well location, RYE PATCH #24--21,located asss is. n.or

14 15 shown in the NE 1/4 NW 1/4 of Section 24,
SB945'04"E - 2657.57' (Meas.) NB9°50'W

- 2653.86' (G.L.O.) EE T11S, R14E, S.L.B.&M., Duchesne County, Utah.
gg- 9. BASIS OF ELEVATION

(G.L.O.) / SPOT ELEVATIONLOCATED AT A ROAD INTERSECTIONIN THE
6 SE 1/4 OF SECTION 4, T11S, R15E, S.L.B.&M. TAKEN FROM2144.
.] THE GILSONITEDRAW QUADRANGLE,UTAH, DUCHESNE

(Comp.) R YEPA TCH/24-21 Lot 1 9, COUNTY, 7.5 MINUTEQUAD. (TOPOGRAPHIC MAP) PUBLISHED
BY THE UNITED STATES DEPARTMENT OF THE INTERIOR,E/ev. Ungraded Ground = 6969' GEOLOGICALSURVEY. SAID ELEVATIONIS MARKED AS BEING

d 7309 FEET.
BASIS OF BEARINGS

BASIS OF BEARINGS IS A G.P.S. OBSERVATION.

Lot 2 bo

24o

o - oLINE TABLE d g 8 :LINE DIRECTION LENGTH Lot 3 '¯

L1 | S40 27'40"W 793.23' mm um
SCALE

CERTIFICA
I THIS IS TO CERTIFYTHATTHE ARED FROM

FIELD NOTES OF ACTUALSUR ER MY
SUPERVISIONAND THAT THE E TRUE T TO THE

Lot 4 BEST OF MY KNOWLEDGEA

N89 50'W -

5270.76° (G.L.O.)

UINTAH ENGINEERING & AND SURVEYING
85 SOUTH 200 EAST - VERNAL, UTAH 84078

(435) 789-1017LEGEND: (AUTONOMOUSNAD 83)
LATITUDE= 39°50'54.74" (39.848539) SCALE DATE SURVEYED: DATEDRAWN:

= 90° SYMBOL LONGITUDE= 11017'51.86" (110.297739) 1 = 1000' 09-11-06 09-12-06
(AUTONOMOUSNAD 27) PARTY REFERENCES= PROPOSED WELL HEAD.
LATITUDE=

39°50'54.87" (39.848575) G.O. D.H. C.H. G.L.O. PLAT
A = SECTION CORNERS LOCATED. LONGITUDE= 110°17'49.30" (110.297028) WEATHER FILE PETRO-CANADA

WARM RESOURCFS (IlSA3
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DRILLING PLAN

Attachment for Permit to Drill

Name of Operator: Petro-Canada Resources (USA), Inc.

Address: 1099 -

18* Street, Suite 400
Denver, CO 80202

Well Location: Rye Patch Fed 24-21
606' FNL & 2,144' FWL, NE/4 NW/4,
Section24,TllS,R14E
Duchesne County, UT

1. GEOLOGIC SURFACE FORMATION Green River

2 & 3.ESTIMATED DEPTHS OF IMPORTANT GEOLOGIC MARKERS AND FORMATIONS EXPECTED TO CONTAIN

WATER, OIL AND GAS OR MINERALS

Formation Deoth

Green River Surface
Wasatch 3,350'*
North Horn 5,500'*
Price River 7,350' *

Castlegate 9,950' *

Blackhawk 10,200' *

Mancos 10,900' *

TD 11,500'

* PROSPECTIVE PAY

4. PROPOSED CASING PROGRAM

All casing used to drill this well will be new casing.

T_ygg Sze Weight Grade Conann. Tog Bottom Hole

Surface 9.625" 43.5 ppf L-80 STC O' 1,200' 12-1/4"

Production 5.5" 20.0 ppf P-110 LTC O' I1,500' 7-7/8"
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DRILLING PLAN

5. OPERATOR'S MINIMUM SPECIFICATIONS FOR PRESSURE CONTROL
Surface hole: No BOPE will be utilized.
Production hole: Prior to drilling out the surface casing shoe, 5,000 psi BOP equipment will be installed. The pipe rams
will be operated at least once per day from surface casing depth to total depth. The blind rams will be tested once per day
from surface casing depth to total depth if operations permit.

A diagram of the planned BOP equipment for normal drilling operations in this area is attached. As denoted there wíll be
two valves and one check valve on the kill line, two valves on the choke line, and two adjustable chokes on the manifold

system. The BOP "stack" will consist of two BOP rams (1 pipe, 1 blind) and one annular type preventer, all rated to a
minimum of 5,000 psi working pressure.

The BOP equipment will be pressure tested prior to drilling below the surface casing shoe. All test pressures will be
maintained for fifteen (15) minutes without any significant pressure decrease. Clear water will be circulated into the BOP
stack and lines prior to pressure testing. The BLM and the state of Utah Division of Oil, Gas and Mining will be notified
24 hours in advance of all BOP pressure tests.

6. MUD SYSTEMS
Sufficient mud materials to maintain mud properties, control lost circulation and to contain "kick" will be available at the
well site.

Interval Mud Weight (pog) Viscosity Fluid Loss Remarks
0 - 40' 8.3 - 8.6 2740 - Native Spud Mud

40' - 1,200' 8.3 - 8.6 2740 15 cc or less Native/Gel/Lime
1,200' - TD 8.6 -9.5 3846 15 cc or less Potassium Formate

7. BLOOlE LINE
• An automatic igniter will not be installed on blooie line. The blooie will have a constant ignition source.
• A "target tee" connection will be installed on blooie line for 90° change of directions for abrasion resistance.
• "Target tee" connections will be a minimum of 50' from wellhead.
• The blooie line discharge will be a minimum of 100' from the wellhead.

8. AUXILIARY EQUIPMENT TO BE USED
• Upper Kelly cock; lower Kelly cock will be installed while drilling
• Inside BOP or stab-in valve (available on the rig floor)
• Safety valvc(s) and subs to fit all string connections in use
• Mud monitoring will be visually observed

9. TESTING. LOGGING AND CORING PROGRAMS TO BE FOLLOWED
Cores None anticipated.
Testing None anticipated.
Sampling 30' samples; surface casing to TD

Preserve samples all show intervals
Surveys Run every 1,000' and on trips
Logging DIL-GR-SP, FDC-CNL-GR-Caliper-Pe-Microlog, Sonic-GR, all TD to base of surface casing, GR through

surface casing.

10. ANTICIPATED ABNORMAL PRESSURES OR TEMPERATURES EXPECTED
• No abnormal temperatureor pressures are anticipated, Bottom Hole Pressure expected at 4980 psi.
• The formations to be penetrated do not contain known H2Sgas.
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DRILLING PLAN

11. WATER SUPPLY
• No water pipelines will be laid for this well.
• No water well will be drilled for this well.
• Drilling water for this will be hauled on the road(s) shown in Exhibit B
• Water to be used for drilling will be obtained through a direct purchase from Bill Barrett Corporation (BBC) utilizing

an existing water well located in Cottonwood Canyon on State Lands: Section32-T12S-R16E; BBC has
previously been granted authorization with SITLA Right of Entry #4534 and Water Right #90-1542.

12. CEMENT SYSTEMS

• Surface Casing: 220 sacks Premium Lite Plus + 0.05 lbs/sack Static Free + 2% bwoc Calcium Chloride + 0.25
lbs/sack Cello Flake + 6% bwoc Bentonite + 1% bwoc Sodium Metasilicate + 161.2% Fresh
Water;

Weight: 11.5 ppg
Yield: 2.84 cu.ft/sack

209 sacks Type III Cement + 2% bwoc Calcium Chloride + 0.25 lbs/sack Cello Flake + 60.5%
Fresh Water.

Weight: 14.5 ppg
Yield: 1.41 cu.ft/sack

Cement will be circulated to surface with 100% excess

• Production Casing: 987 sacks 50:50 Poz:Class G Cement +0.3% bwoc R-3 + 0.25 lbs/sack Cello Flake + 3 lbs/sack
Kol Seal + 1% bwoc FL-25 +2% bwoc Bentonite + 3% bwoc Potassium Chloride + 0.75% bwoc
EC-1 + 0.2% bwoc Sodium Metasilicate + 69.3% Fresh Water;

Weight: 13.5 ppg
Yield: 1.49 cu.ft/sack
Cement will be placed in twostages through the use of a stage tool. Depth determined based on
potential pay sections, estimated at 4000 ft

421 sacks Class G cement + 0.05% bwoc R-3 + 44.3% Fresh Water.
Weight: 15.8 ppg
Yield: 1.15 cu.ft/sack

Top of cement to be determined by log and sample evaluation; estimated TOC 2,850'.
Volume is log caliper +10%

13. ANTICIPATED STARTING DATE AND DURATION OF THE OPERATIONS
Starting Date: May 1, 2007
Duration: 35 days, drilling and 40 days completion
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SURFACE USE PLAN

Attachment forPermit to Drill

Name of Operator: Petro-Canada Resources (USA), Inc.
Address: 1099 -

18* Street, Suite 400
Denver, CO 80202

Well Location: Rye Patch Fed 24-21
606' FNL & 2,144' FWL, NE/4 NW/4,

Section 24, T11S, R14E
Duchesne County, UT

The dirt contractor will be provided with an approved copy of the surface use plan of operations
before initiating construction.

An off-lease federalright-of-way is being requested with this application and is necessary for an access and
pipeline corridor to the existing federal lease UTU-084317. No other surface use is necessary.

The BLM onsite inspection for the referenced well was conducted on Wednesday, November 1, 2006 at
approximately 1:50 pm. In attendance at the onsite inspections were the following individuals:

Scott Ackerman Natural Resource Specialist Bureau of Land Management - Vernal
Brandon MacDonald Wildlife Biologist Bureau of Land Management - Vernal
Brandon Bowthorpe Surveyor Uintah Engineering & Land Surveying
Carla Konopka Land Manager Petro-Canada Resources (USA), Inc.

Don Hamilton Agent Buys & Associates, Inc.

1. Existing Roads:

a. The proposed well site is located approximately 26.92 miles southwest of Myton, Utah.

b. The use of roads under State and County Road Department maintenance are necessary to
access the Rye Patch area. An encroachment to leave the Duchesne County maintained
Wells Draw Road (CR 32) is necessary and will be applied for and approved once the
federal permits are in place.

c. All existing roads will be maintained and kept in good repair during all phases of operation.

e. Vehicle operators will obey posted speed restrictions and observe safespeedscommensurate
with road and weather conditions.

f. An off-lease federal right-of-way is necessary for the off-lease portionsof the access road and

pipeline corridor trending east from the north line of Section 24, Tl IS, R14E. An off-lease

federal right-of-way grant is being requested with this
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2. Planned Access Roads:

a. From the existing gravel surfaced Duchesne County maintained Wells Draw Road (CR-32),
the existing native bladed-surface Rye Patch access road trending west will be upgraded for
approximately 4.8 miles to an existing twetrack road thatwill proceed south 110'.

b. From the existing Rye Patch access road a new access is proposed trending southwest for
approximately 0.1 miles. The spur access consists of entirelynew disturbanceand crossesno
significant drainages.

c. A road design plan is not anticipated at this time.

d. The proposed access road will consist of a 22' travel surface within a 30' disturbed area
across entirely BLM managed lands.

e. BLM approval to upgrade the existing access corridor and construct the new access corridor
is requested with this application.

f. A maximum grade of 10% will be maintained throughout the project.

g. No turnouts are proposed.

h. No low water crossings and one 18' culvert at the spur road intersection with the Rye Patch
road is anticipated. Additional culverts and adequatedrainagestructureswill be incorporated
into the remaining existing road.

i. No surfacing material will come from federal or Indian lands.

j. No gates or cattle guards are anticipated at this time.

k. Surface disturbance and vehicular travel will be limitedto the approved locationaccess road.

1. All access roads and surface disturbing activities will conformto the standardsoutlinedin the
Bureau of Land Management and Forest Service publication: Surface Operating Standards
for Oil and Gas Exploration and Development, (1989).

m. The operator will be responsible for all maintenance of the access road including drainage
structures.

3. Location of Existing Wells:

a. No existing wells are located within a one mile radius of the proposed well.

4. Location of Production Facilities:

a. All permanent structures will be painted a flat, non-reflective Olive Black to match the
standard environmental colors. All facilities will be painted withinsixmonthsof installation.
Facilities required to comply with the Occupational Safety and Health Act (OSHA) may be

excluded.

b. Site security guidelines identified in 43 CFR 3163.7-5 and Onshore Oil and Gas OrderNo. 3
will be adhered to.

c. A gas meter run will be constructed and located on lease within 500 feet of the
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Meter runs will be housed and/or fenced. All gas production and measurement shallcomply
with the provisions of 43 CFR 3162. 7-3, Onshore Oil and Gas Order No. 5, and American
Gas Association (AGA) Report No. 3.

d. A two-tank battery will be constructed on this lease, it will be surrounded by a dike of
sufficient capacity to contain the storage capacity of the largest tank. All loading lines and
valves will be placed inside theberm surrounding the tank battery. All liquid hydrocarbons
production and measurement shall conform to the provisions of 43 CFR 3162.7-3 and
Onshore Oil and Gas Order No. 4 and Onshore Oil and Gas Order No. 5 for natural gas
production and measurement.

e. Any necessary pits will be properly fenced to prevent any wildlife and livestock entry.

f. All access roads will be maintained as necessary to prevent erosion and accommodate year-

round traffic. The road will be maintained in a safe useable condition.

g. The site will require periodic maintenance to ensure that drainages are kept open and free of
debris, ice, and snow, and that surfaces are properly treated to reduce erosion, fugitive dust,
and impacts to adjacent areas.

h. A gas pipeline is associated with this application and is being applied for at this time. The
proposed gas pipeline corridor will leave the north side of the well site and traverse 510'
north to the proposed Rye Patch 22-44 pipeline corridor.

i. The new gas pipeline will be a 10" or less steel surface pipeline within a 30' wide utility
corridor. The use of the proposed well sites and existing access roads will facilitate the
staging of the pipeline constmetion. A new pipeline length of approximately 510' is
associated with this well.

j. Petro-Canada intends on installing the pipeline on the surface by welding many joints into
long lengths, dragging the long lengths into position and then completinga finalwelding pass
to join the long lengths together. Petro-Canada intends on connecting the pipeline together
utilizing conventional welding technology.

5. Location and Type of Water Supply:

a. The location and type of water supply has been addressed as number 11within the previous
drilling plan information.

6. Source of Construction Material:

a. The use of materials will conform to 43 CFR 3610.2-3.

b. No construction materials will be removed from BLM lands.

c. If any gravel is used, it will be obtained from a state approved gravel
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7. Methods of Handling Waste Disposal:

a. All wastes associated with this application will be contained and disposed of utilizing
approved facilities.

b. Drill cuttings will be contained and buried on site.

c. The reserve pit will be located outboard of the location and along the west side of the pad.

d. The reserve pit will be constructed so as not to leak, break, or allow any discharge.

e. The reserve pit will be lined with 12 mil minimum thickness plastic nylon reinforced liner
material. The liner will overlay a felt liner pad only if rock is encounteredduringexcavation.
The pit liner will overlap the pit walls and be covered with dirt and/or rocks to hold it in
place. No trash, scrap pipe, etc., that could puncture the liner will be disposed of in the pit.
Pit walls will be sloped no greater than 2:1. A minimum2-foot freeboard will be maintained
in the pit at all times during the drilling and completion operation.

f. The reserve pit has been located in cut material. Three sides of the reserve pit will be fenced
before drilling starts. The fourth side will be fenced as soon as drilling is completed, and
shall remain until the pit is dry. After the reserve pit has dried, all areas not needed for
production will be rehabilitated.

g. No chemicals subject to reporting under SARA Title III (hazardous materials) in an amount
greater than 10,000 pounds will be used, produced, stored, transported,or disposed of
annually in association with thedrilling, testing, or completion of thewell. Furthermore, no
extremely hazardous substances, as defined in 40 CFR 355, in threshold planning quantities,
will be used, produced, stored, transported, or disposed of in association with the drilling,
testing, or completion of the well.

h. Trash will be contained in a trash cage and hauled away to an approved disposal site as
necessary but no later than at the completion of drilling operations. The contents of the trash
container will be hauled off periodically to the approved Uintah CountyLandfillnear Vernal,
Utah.

i. Produced fluids from the well other than water will be produced into a test tank until such
time as construction of production facilities is completed. Any spills of oil, gas, saltwater or
other produced fluids will be cleaned up and removed.

j. Afterinitial clean-up, a 400 bbl tank will be installed to contain produced waste water. This
water will be transported from the tank to an approved disposal well for disposal near
Roosevelt, Utah.

k. Any salts and/or chemicals, which are an integral part of the drilling system,will be disposed
of in the same manner as the drilling fluid.

1. Sanitary facilities will be on site at all times during operations. Sewage will be placed in a
portable chemical toilet and the toilet replaced periodically utilizing a licensed contractor to
transport by truck the portable chemical toilet so that its contents can be delivered to the
Vernal Wastewater Treatment Facility in accordance with state and county
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8. Ancillary Facilities:

a. A complete drilling crew camp is being proposed with this application and will be located
central to the project area. A central crew camp will be analyzed in detailwithin the
associated Environmental Assessment.

9. Well Site Layout: (See Exhibit B)

a. The well will be properly identified in accordance with 43 CFR 3162.6.

b. Access to the well pad will be from the north.

c. The pad and road designs are consistent with BLM specification

d. A pre-construction meeting with responsible company representative, contractors and the
BLM will be conducted at the project site prior to commencement of surface-disturbing
activities. The pad and road will be construction-staked prior to this meeting.

e. The pad has been staked at its maximum size of245' X 290'; however it will be constructed
smaller if possible, depending upon rig availability. Should the layout change, this
application will be amended and approved utilizing a sundry notice.

f. All surface disturbing activities, will be supervised by a qualified, responsible company
representative who is aware of the terms and conditions ofthe APD and specifications in the
approved plans.

g. All cut and fill slopes will be such that stability can be maintained for the life of the activity.

h. Diversion ditches will be constmeted as shown around the well site to prevent surface waters
form entering the well site area.

i. The site surface will be graded to drain away from the pit to avoid pit spillage during large
storm events.

j. The stockpiled topsoil(first 6 inches or maximum available) will be stored in a windrow on
the uphill side of the location to prevent any possible contamination. All topsoil will be
stockpiled for reclamation in such a way as to prevent soil loss and contamination.

k. Pits will remain fenced until site cleanup.

1. The blooie line will be located at least 100 feet from the well head.

m. Water injection may be implemented if necessary to minimize the amount of fugitive dust.

10. Plans for Restoration of the Surface (Interim Reclamation and Final Reclamation):

a. Site reclamation for a producing well will be accomplished for portions of the site not
required for the continued operation of the well.

b. Upon well completion, any hydrocarbons in the pit shall be removed in accordance with 43
CFR 3162.7-1.Once the reserve pit is dry, the plastic nylon reinforced liner shall be torn and
perforated before backfilling of the reserve pit. The reserve pit and that portion of the
location not needed for production facilities/operations will be re-contoured to the
approximate natural
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c. Following BLM published Best Management Practices the interim reclamation will be
completed within 90 days of completion of the well to reestablish vegetation, reduce dustand
erosion and compliment the visual resources of the area.
a. All equipment and debris will be removed from the area proposed for interim

reclamation and the pit area will be backfilled and re-contoured.

b. The area outside of the rig anchors and other disturbedareas not needed for the
operation of the well will be re-contoured to blend with the surrounding area and
reseeded at 20 lbs /acre with the following native grass seeds:

1. Blue Bunch Wheat Grass (10 lbs / acre)
2. Rice Grass (10 lbs / acre)

c. Reclaimed areas receiving incidental disturbance during the life of the producing well

will be re-contoured and reseeded as soon as practical.

d. The Operator will control noxious weeds along access road use authorizations, pipeline route

authorizations, well sites, or other applicable facilitiesby sprayingor mechanicalremoval. A
list of noxious weeds may be obtained from the BLM or the appropriate County Extension
Office. On BLM administered land, it is required that a Pesticide Use Proposalbe submitted
and approved prior to the application of herbicides, pesticides or possibly hazardous
chemicals.

e. Prior to final abandonment of the site, all disturbed areas, including the access road, will be
scarified and left with a rough surface. The site will then be seeded and/or planted as
prescribed by the BLM. The BLM recommended seed mix will be detailed within their
approval documents.

11. Surface and Mineral Ownership:

a. Surface Ownership - Federal under the management of the Bureau of Land Management- Vemal
Field Office, 170 South 500 East, Vernal, Utah 84078; 435-781-4400.

b. Mineral Ownership - Federal under the management of the Bureau of Land Management - Vemal
Field Office, 170 South 500 East, Vernal, Utah 84078; 435-781-4400.

12. Other Information:

a. Montgomery Archaeological Consultantshas conducted a Class III archeological survey. A
copy of the pending report will be submitted under separate cover to the appropriateagencies
by Montgomery Archaeological Consultants.

b. Alden Hamblin will conduct apaleontological survey. A copy ofthe reportwillbe submitted
under separate cover to the appropriate agencies by Alden Hamblin.

c. Our understanding of the results of the onsite inspection are:

a. No Threatened and Endangered flora and fauna species were found during the onsite
inspection.

b. No drainage crossings that require additional State or Federal approval are being
crossed.

c. The well site is located within an identified MSO polygon which is presently in
question by the Vernal BLM. An MSO survey was completed during the spring of
2006 and the second survey will be completed in the spring of 2007, if required.
MSO timing restrictions may

c. Following BLM published Best Management Practices the interim reclamation will be
completed within 90 days of completion of the well to reestablish vegetation, reduce dustand

erosion and compliment the visual resources of the area.
a. All equipment and debris will be removed from the area proposed for interim

reclamation and the pit area will be backfilled and re-contoured.

b. The area outside of the rig anchors and other disturbedareas not needed for the
operation of the well will be re-contoured to blend with the surrounding area and
reseeded at 20 lbs /acre with the following native grass seeds:

1. Blue Bunch Wheat Grass (10 lbs / acre)
2. Rice Grass (10 lbs / acre)

c. Reclaimed areas receiving incidental disturbance during the life of the producing well

will be re-contoured and reseeded as soon as practical.

d. The Operator will control noxious weeds along access road use authorizations, pipeline route

authorizations, well sites, or other applicable facilitiesby sprayingor mechanicalremoval. A
list of noxious weeds may be obtained from the BLM or the appropriate County Extension
Office. On BLM administered land, it is required that a Pesticide Use Proposalbe submitted
and approved prior to the application of herbicides, pesticides or possibly hazardous
chemicals.

e. Prior to final abandonment of the site, all disturbed areas, including the access road, will be
scarified and left with a rough surface. The site will then be seeded and/or planted as
prescribed by the BLM. The BLM recommended seed mix will be detailed within their
approval documents.

11. Surface and Mineral Ownership:

a. Surface Ownership - Federal under the management of the Bureau of Land Management- Vemal
Field Office, 170 South 500 East, Vernal, Utah 84078; 435-781-4400.

b. Mineral Ownership - Federal under the management of the Bureau of Land Management - Vemal
Field Office, 170 South 500 East, Vernal, Utah 84078; 435-781-4400.

12. Other Information:

a. Montgomery Archaeological Consultantshas conducted a Class III archeological survey. A
copy of the pending report will be submitted under separate cover to the appropriateagencies
by Montgomery Archaeological Consultants.

b. Alden Hamblin will conduct apaleontological survey. A copy ofthe reportwillbe submitted

under separate cover to the appropriate agencies by Alden Hamblin.

c. Our understanding of the results of the onsite inspection are:

a. No Threatened and Endangered flora and fauna species were found during the onsite
inspection.

b. No drainage crossings that require additional State or Federal approval are being
crossed.

c. The well site is located within an identified MSO polygon which is presently in
question by the Vernal BLM. An MSO survey was completed during the spring of
2006 and the second survey will be completed in the spring of 2007, if required.
MSO timing restrictions may



13. Operator's Representative and Certification

Title Name Office Phone
Company Representative (Denver) Alan Vrooman 1-303-350-1171

Agent Don Hamilton 1-435-719-2018

Certification:

I hereby certify that I, or persons under my direct supervision, have inspected the proposed
drill site and access route; that I am familiar with the conditions which currently exists; that
the statementsmade in this APD package are, to the best of my knowledge, tme and correct;
and that the work associated with the operations proposed herein will be performed by Petro-
Canada Resources (USA), Inc. and its contractors and subcontractom in conformity with this
APD package and the terms and conditions under which it is approved. I also certify
responsibility for the operations conducted on that portion ofthe leasedlandsassociated with
this application, with bond coverage being provided under Petro-Canada's BLM bond. This
statement is subject to the provisions of 18 U.S.C. 1001 for the filing of a false statement.

Signature: an Date:
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PtfRO-CANADA RESOURCES ($SA), INC· FICURE #2
×-section TYPICAL CROSS SECTIONS FOR 003

scale RYE PATCH #24-21
1" =

So· SECTION 24, T11S, R14E, S.L.B.&M tic
DATE: 09-12-06 606' FNL 2144' FWL

Drawn By· C.H.
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SM. 2+90
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Grade 120' 135'

-

------. Location Stake

S M. 1+50

S/ope = 1 1/2: 1
(1)p.)
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CUT SM. 0+50
IEllEllEllEll
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NOTE: ··
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* HOTE: SM. 0+00 Topsoil should not be
F/LL QUANT/TY /NCLUDES Stripped Below Finished
5X FOR COMPACT/0H Grade on Substructure Area.

APPROXIMATE YARDAGES
EXCESS MATERIAL = 2,920 Cu. Yds.

CUT Topsoil & Pit Backfill = 2,920 Cu. Yds.
(6") Topsoil Stripping = 1,500 Cu. Yds· (1/2 Pit Vol.)
Remaining Location = 7,110 Cu. Yds.

EXCESS UNBALANCE = 0 Cu. Yds.

TOTAL CUT = 8,610 CU.YDS. (After Interim Rehabilitation)

FILL = 5,690 CU.YDS. UINTAH ENGINEERING dl· LAND SURVEYING
86 So. 200 Essi * Vernal, Utah 84078 * (486)
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PETRO-CANADA RESOURCES (USA), INC.
RYE PATCH #24-21

LOCATED IN DUCHESNE COUNTY, UTAH
SECTION 23, T11S, R14E, S.L.B.&M.

PHOTO: VIEW FROM CORNER #5 TO LOCATION STAKE CAMERA ANGLE: NORTHEASTERLY

I

PHOTO: VIEW FROM BEGINNING OF PROPOSED ACCESS CAMERA ANGLE: SOUTHWESTERLY

I

Uintah Engineering & Land Surveying \I N)N \% ) IOS Û9 i 3 6 PHOTO

85 South 200 East Vemal, Utah 84078 MOWH DX HM

since 14,4 435-789-1017 uels@uelsinc.com TAKENBYGO. DRAWNBY:S.L REVISED:00-00

PETRO-CANADA RESOURCES (USA), INC.
RYE PATCH #24-21

LOCATED IN DUCHESNE COUNTY, UTAH
SECTION 23, T11S, R14E, S.L.B.&M.

PHOTO: VIEW FROM CORNER #5 TO LOCATION STAKE CAMERA ANGLE: NORTHEASTERLY

I

PHOTO: VIEW FROM BEGINNING OF PROPOSED ACCESS CAMERA ANGLE: SOUTHWESTERLY

I

Uintah Engineering & Land Surveying \I N)N \% ) IOS Û9 i 3 6 PHOTO

85 South 200 East Vemal, Utah 84078 MOWH DX HM

since 14,4 435-789-1017 uels@uelsinc.com TAKENBYGO. DRAWNBY:S.L REVISED:00-00



10S

PROPOSED LOCATION
RYE PATCH #24-21 -

.

LEGEND: PETRO-CANADA RESOURCES (USA), INC.

) PROPoslio I_oCADON N RYE PATCH #24-21
SECTION 24, Tl1S, R14E, S.L.B.&M.

606' FNL 2144' FWI

Uintah Engineering & Land Surveying TOPOGR A PH i c 09 13 06
85 South 200 East Ver-nal. LJiah 84078 M A P DAY YEAR
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SCALE:1: 100,000 DRAWNBY:S.L REVISED:
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WORKSHEET
APPLICATION FOR PERMIT TO DRITL

APD RECEIVED: 11/22/2006 API NO. ASSIGNED: 43-013-33443

WELL NAME: RYE PATCH FED 24-21

OPERATOR: PETRO-CANADA RESOURCES ( N2705 ) PHONE NUMBER: 303-350-1171

CONTACT: DON HAMILTON

PROPOSED LOCATION: INSPECT LOCATN BY: / /
NENW 24 110S 140E Tech Review Initials Date
SURFACE: 0606 FNL 2144 FWL

BOTTOM: 0606 FNL 2144 FWL Engineering

COUNTY: DUCHESNE Geology
LATITUDE: 39.84859 LONGITUDE: -110.2971

UTM SURF EASTINGS:560137 NORTHINGS: 4410979 Surface

FIELD NAME: WILDCAT ( 1 )

LEASE TYPE: 1 - Federal

LEASE NUMBER: UTU-084317 PROPOSED FORMATION: MNCS

SURFACE OWNER: 1 - Federal COALBED METHANE WELL? NO

RECEIVED AND/OR REVIEWED: LOCATION AND SITING:

/* Plat R649-2-3.

w/ Bond: Fed[1] Ind[] Sta[] Fee[] Unit:
(NO. UT 1215 )

kÍ Potash (Y/N)
w/~~R649-3-2. General

Oil Shale 190-5 DB) or 190-3 or 190-13 Siting:460 From Qtr/Qtr & 920' Between Wells

/' Water Permit R649-3-3. Exception

090. 90-1542 )
Drilling UnitLÏ RDCC Review (Y/N)

Board Cause No:
(Date: ) Eff Date:

ALN Fee Surf Agreement (Y/N) Siting:

ptR Intent to Commingle (Y/N) .R649-3-11. Directional Drill

COMMENTS:

STIPULATIONS:
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JON M. HUNTSMAN, JR.
Governor

GARY R. HERBERT
Lieutenant Governor

State of Utah November 29, 2006

Department of
Natural Resources

MICHAEL R. STYLER
ExecutiveDirector ŸCÍTO-CanadaResources (USA), Inc.

1099-18th Street, Suite 400
Division of Denver, CO 80202

Oil, Gas & Mining

JOHN R. BAZA
Division oirec'°r Re: Rye Patch Federal 24-21 Well, 606' FNL, 2144' FWL, NE NW, Sec. 24,

T. 11 South, R. 14 East, Duchesne County, Utah

Gentlemen:

Pursuant to the provisions and requirements of Utah Code Ann.§ 40-6-1 et
seq., Utah Administrative Code R649-3-1 et seq., and the attached Conditions of
Approval, approval to drill the referenced well is granted.

This approval shall expire one year from the above date unless substantial and
continuous operation is underway, or a request for extension is made prior to the
expiration date. The API identification number assigned to this well is 43-013-33443.

Sincerely,

Gil Hunt
Associate Director

pab
Enclosures

cc: Duchesne County Assessor
Bureau of Land Management, Vernal District Office

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114-5801
telephone (801) 538 -5340 • facsimile (801) 359-3940 • TTY (801) 538-7458 • www
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Operator: Petro-Canada Resources (USA), Inc.

Well Name & Number Rye Patch Federal 24-21

API Number: 43-013-33443
Lease: UTU-084317

Location: NE NW Sec. 24 T. 11 South R. 14 East

Conditions of Approval

1. General
Compliance with the requirements of Utah Admin. R. 649-1 et seq., the Oil and Gas
Conservation General Rules, and the applicable terms and provisions of the approved
Application for permit to drill.

2. Notification Requirements
Notify the Division within 24 hours of spudding the well.
• Contact Carol Daniels at (801) 538-5284.

Notify the Division prior to commencing operations to plug and abandon the well.
• Contact Dan Jarvis at (801) 538-5338

3. Reporting Requirements
All required reports, forms and submittals will be promptly filed with the Division,
including but not limited to the Entity Action Form (Form 6), Report of Water
Encountered During Drilling (Form 7), Weekly Progress Reports for drilling and
completion operations, and Sundry Notices and Reports on Wells requesting approval of
change of plans or other operational actions.

4. State approval of this well does not supersede the required federal approval, which must be
obtained prior to drilling.

5. This proposed well is located in an area for which drilling units (well spacing patterns) have
not been established through an order of the Board of Oil, Gas and Mining (the "Board").
In order to avoid the possibility of waste or injury to correlative rights, the operator is
requested, once the well has been drilled, completed, and has produced, to analyze
geological and engineering data generated therefrom, as well as any similar data from
surrounding areas if available. As soon as is practicable after completion of its analysis,
and if the analysis suggests an area larger than the quarter-quarter section upon which the
well is located is being drained, the operator is requested to seek an appropriate order
from the Board establishing drilling and spacing units in conformance with such analysis
by filing a Request for Agency Action with the
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Fann 31665 UNITED STATES FORMAPPROVED(Fetxuary2005)
DEPARTMENTOFTHE INTERIOR iigBUREAUOF LAND MANAGEMENT 5. laisesenalNo

SUNDRY NOTICES AND REPORTS ON WELLS *
Do not use this form for proposals to drill or to re-enter an 6. If Indian,AllotteeorTribeNane
abandoned well. Use Form 3760 - 3 (APD) for such proposals• N/A

SUBMIT IN TRIPLICATE- Other instructions on reverse side. 7. IfUnitorCA/Agreement, Nameand/orNo
1. Type o

1Well GasWell O Other
8.

WN

Nameand Na
Rye Patch Fed. 24-212. Nameof

PetreanadaResources(USA),Inc·
9. AP1WellNo.

3e Address 3b PhoneNo (include œua a) 43-013-33443
1099-18th Stnet, Suite 400 Denver, Colorado 80202 303-350-1171 10.FieldarKIPool,or ExploratoryArea

4 Location ofWell (Footage, Sec, T, R, M, orS undesignated

606' FNL & 2,144' FWL, NE/4 NWl4, Section 24, T11S, R14E, SLB&M & CM w SW

Duchesne County, Utah

11 CHECK APPROPRIATEBOX(ES)TO INDICATENATURE OF NDIICE, REPORT,OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O Acido Deepen Produedo (Surt/Remme) WaterShut-Off
ONotice of Intent AlterCasmg FractureTrut Reclamado WeHImegnty

WM Report Casing Repar NewConstruction Recompieg Other Layout Change
O ChangeMans Mugæd Abandon TemporardyAbandonO FinalAbandonmentNotice Cœvmo Injection HugBack WaterIXsposal

13 DescribePmposedor CompletedOperation(clearlystateallpertinentdetails,includingestimated startingdateofany proposedwork andapproxirnate durationthereofIftheproposalistodeependirectionallyor recomplete hori2nntally,givesubsurface locationsand measuredand truevertical depthsof all pertinentmarkersand zones.Attach theBondunderwhichthework willbeperformedor providetheBondNo. onfilewith BLM/BIA.Requiredsubsequentreports must befiledwithin 30daysfollowmgcompletionof theinvolvedoperations.Iftheoperation results ina multiplecompletion orrecompletionina newinterval,a Form31644 mustbefiledoncetestinghasbeencompleted.FinalAbandonmentNoticesmust befiledonlyafter allrequirements, includingreclamation, havebeencompleted, and theoperator hasdetermined thatthesiteis ready forfinalinspection.)

PetrŒsnada Resources (USA), Inc. has increased the location layout to accommodate a larger rig than imidally expected.

Attached please find an updated Location Layout drawing and Typical Cross Secdons drawing to replace those previously submitted withinExhibit 'A' of the previously submitted APD. All other aspects of the proposals remain unchanged at this time.

Accepted by the
Utah Division of

Oil, Gas and Mining
FORRECORDONLY

14. Ihereby certify thatthe foregoing is true and correct
Name (Printed/Typed)

Don Hamilton Title Agent for PetrŒanada Resources (USA), Inc.

THIS SPACE FOR FEDERAL OR STATE OFFICE USE

Approved by Title Dale
Conditionsof approval,if any, areattached. Approvalof thisnotice doesnotwarrant or
certify thattheapplicantholdslegalor equitabletide tothoserights in thesubjectlease Officewhichwould entitle theapplicant to conduct opemtions theæon.
Title 18U.SC. Section1001and Title43 U.S.C.Section1212, make it a crimeforany personknowinglyand willfullyto make to anydepartmentor agency of the UnitedStatesany false,fictitiousor fraudulentstatements or representations asto anymatter within itsjurisdiction.
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PETRO-CANADA RESOURCES (USA), INC.
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SECTION 24, T11S, R14E, S.L.B.&M.
1" = 100' 606' FNL 2144' FWL

DATE: 07-06-07
DRAWNBY: C.H.

Preconstruction ggggy
Grade

cuT

SM. 4+00

125' 135

LOCA7/ON STAKE
Slope= 1 1/2:1

S M. 2+00

59' 56'

Einished

135'

FILL

CU

SM. 0+75

125'
135°

NOTE: SM. 0+00
Topsoil should not be
Stripped Below Finished
Grade on Substructure Area. * NO TE:

E/LL QUANT/TY/NCLUDES

APPROXIMATE YARDAGES
5% FOR COMPACTION

CUT
EXCESS MATERIAL = J,5JO Cu. Yds.

(6") Topsoil Stripping = 2,060 Cu. Yds. Topsoil & Pit Backfill = J,5JO Cu. Yds.
(1/2 Pit Vol.)

Remaining Location = 9,560 Cu. Yds.
EXCESSUNBALANCE = 0 Cu. Yds.

TOTALCUT = 11,620 CU.YDS. (After Interim Rehabilitation)

FILL = 8,090 CU.YDS. UINPAH ENGINEßRTNG a· LAND Sl/RVENNG
86 So. ß00 Essi * Vemal, Utah 84078 * (486)
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RECEIVED
Fon3160-3 FORMAPPROVED

(February2005) OMBNo 10044137

UNITED STATES Y 2 2 NW *"" "

DEPARTMENTOF THE INTERIOR 5. LeaseSerialNa

BUREAUOF LAND MANAGEMENT
UTU-os4317

APPLICATION FOR PERMIT TO DRILL OR RE
& If Indian,Allotee or TribeName

N/A

O 2 IfUnitor CAAgreement,Nameand No
la. Typeofwork: DRILL REENTER N/A

8. LeaseNameand WellNo
Ib. Typeof Well: GasWell Omer Sge Zm MultipleZone Rye Patch Fed 24-21

1 Nameof Operator 9 API Well Na
Petro-Canada Resources (USA), Inc.

3a Address 1099-18th Stmet, Seite 400 3b. PhoneNa declukwea ok) 10 FieldandPool,orExploratory
Denver, Colorado 80202 303-350-1171 uudesignated

4 Locationof Well(Report Immm clearly mulin mmdoce with œry Sagempamnera•) 11.Sec.,T. R.M. or BlkandSurveyor Area

At surface 606' FNL & 2,144' FWL, NE/4 NWl4,

At proposedprod.zone 606' FNL & 2,144' FWL, NE/4 NW/4,
Section 24, T118, R14E, SLB&M

14 Distanceinmilesand directionfromnearest townor pcEt og¡ce• 12.Countyor Parish 13. State

26.92 miles southwest of Myton, Utah Duchesse UT

Distancefromproposed* 16. No.of acresinlease 17. SpacingUnitdedicatedmthiswell
locatione nearest

or leaselioc,ft
sotonearest drig.unit line,if any) 606' 1,159.93 scres 40 acres

la Distancefrompry location* 19. ProposedDepth 20. BLM/BIABond Na on file
toneartst well, drilling,completed,
appliedfor,onthis lease,ft 2,900' 11,500' UT 1215

21 Elevations(Showwhether DF,KDB, RT,GL,etc.) 22 Approximate datework will statt* 21 Estimatedduration
6,969' GR 05/01/2007 35 days drilling 40 days completion

24. Attachments

Thefollowing,completed inaccordance with therequirements of OnshoreOilandGasOrderNo.1,must beattachedmthisform:

1. Well platcertifiedbya registered surveyor. 4. Bondto cover the operationsunlesscovered by an existing bondon file(see

1 A DrühogPlan. Item20above)

3. A SurfaceUse Plan(if the locationis on National ForestSystemLands,the 5. Operatorcertification
SUPO must be filedwith theappropriate ForestServiceOffice). 6. Suchother sitespecificinfonnationand/orplansas maybe required bythe

BLM.

25. Signature .
Name(Printed/Typed) Date

Don Hamilton 11/20/2006

Tide
Agent for Petro Canada Resources (USA), Inc.

Approvedby Name(Printe&Typr¢ Date

Tide ** I ÑOld Bg Ofice VERNALRELDOFFICEn &MineralResonmm
Application approval doesnot warrantor certify thattheapplicant holdslegalorequitabletitletothoserights inthesubjecticasewhichwouldentitlethe applicantto
conduct operations thereon.
Conditionsofapproval,if any,are attached.

Title 18U.S.C.Section1001andTide43 Uß.C.Section1212,make it a crime forany person kno and willfully tomake to any departmentor agency of the United
Statesany false,fictitiousor fraudulentstatementsor representationsas to anymatterwithin itsjwi etion.

*(Instructions on page 2)

RECElVED
AU613 2007

D!VOFOL,GAS&MINING

RECEIVED
Fon3160-3 FORMAPPROVED

(February2005) OMBNo 10044137

UNITED STATES Y 2 2 NW *"" "

DEPARTMENTOF THE INTERIOR 5. LeaseSerialNa

BUREAUOF LAND MANAGEMENT
UTU-os4317

APPLICATION FOR PERMIT TO DRILL OR RE
& If Indian,Allotee or TribeName

N/A

O 2 IfUnitor CAAgreement,Nameand No
la. Typeofwork: DRILL REENTER N/A

8. LeaseNameand WellNo
Ib. Typeof Well: GasWell Omer Sge Zm MultipleZone Rye Patch Fed 24-21

1 Nameof Operator 9 API Well Na
Petro-Canada Resources (USA), Inc.

3a Address 1099-18th Stmet, Seite 400 3b. PhoneNa declukwea ok) 10 FieldandPool,orExploratory

Denver, Colorado 80202 303-350-1171 uudesignated

4 Locationof Well(Report Immm clearly mulin mmdoce with œry Sagempamnera•) 11.Sec.,T. R.M. or BlkandSurveyor Area

At surface 606' FNL & 2,144' FWL, NE/4 NWl4,

At proposedprod.zone 606' FNL & 2,144' FWL, NE/4 NW/4,
Section 24, T118, R14E, SLB&M

14 Distanceinmilesand directionfromnearest townor pcEt og¡ce• 12.Countyor Parish 13. State

26.92 miles southwest of Myton, Utah Duchesse UT

Distancefromproposed* 16. No.of acresinlease 17. SpacingUnitdedicatedmthiswell
locatione nearest

or leaselioc,ft
sotonearest drig.unit line,if any) 606' 1,159.93 scres 40 acres

la Distancefrompry location* 19. ProposedDepth 20. BLM/BIABond Na on file
toneartst well, drilling,completed,
appliedfor,onthis lease,ft 2,900' 11,500' UT 1215

21 Elevations(Showwhether DF,KDB, RT,GL,etc.) 22 Approximate datework will statt* 21 Estimatedduration
6,969' GR 05/01/2007 35 days drilling 40 days completion

24. Attachments

Thefollowing,completed inaccordance with therequirements of OnshoreOilandGasOrderNo.1,must beattachedmthisform:

1. Well platcertifiedbya registered surveyor. 4. Bondto cover the operationsunlesscovered by an existing bondon file(see

1 A DrühogPlan. Item20above)

3. A SurfaceUse Plan(if the locationis on National ForestSystemLands,the 5. Operatorcertification
SUPO must be filedwith theappropriate ForestServiceOffice). 6. Suchother sitespecificinfonnationand/orplansas maybe required bythe

BLM.

25. Signature .
Name(Printed/Typed) Date

Don Hamilton 11/20/2006

Tide
Agent for Petro Canada Resources (USA), Inc.

Approvedby Name(Printe&Typr¢ Date

Tide ** I ÑOld Bg Ofice VERNALRELDOFFICEn &MineralResonmm
Application approval doesnot warrantor certify thattheapplicant holdslegalorequitabletitletothoserights inthesubjecticasewhichwouldentitlethe applicantto
conduct operations thereon.
Conditionsofapproval,if any,are attached.

Title 18U.S.C.Section1001andTide43 Uß.C.Section1212,make it a crime forany person kno and willfully tomake to any departmentor agency of the United
Statesany false,fictitiousor fraudulentstatementsor representationsas to anymatterwithin itsjwi etion.

*(Instructions on page 2)

RECElVED
AU613 2007

D!VOFOL,GAS&MINING



UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAU OF LANDMANAGEMENT

VERNAL FIELD OFFICE
170 South 500 East VERNAL, UT 84078 (435) 781-4400

CONDITIONS OF APPROVAL POR APPLICATION FOR PERMIT TO DRILL

Company: Petro-Canada Resources (USA) Inc. Location: NENW, Sec 24, T11S, R14E
Well No: Rye Patch Fed. 24-21 Lease No: UTU-84317
API No: 43-013-33443 Agreement: N/A

Title Name Office Phone Number Cell Phone Number
Petroleum Engineer: Matt Baker 435-781-4490 435-828-4470
Petroleum Engineer: Michael Lee 435-781-4432 435-828-7875
Petroleum Engineer: James Ashley 435-781-4470 435-828-7874
Petroleum Engineer: Ryan Angus 435-781-4430 435-828-7368
Supervisory Petroleum Technician: Jamie Sparger 435-781-4502 435-828-3913
NRS/Enviro Scientist: Paul Buhler 435-781-4475 435-828-4029
NRS/Enviro Scientist: Karl Wright 435-781-4484
NRS/Enviro Scientist: Holly Villa 435-781-4404
NRS/Enviro Scientist: Chuck MacDonald 435-781-4441
NRS/Enviro Scientist: Jannice Cutler 435-781-3400
NRS/Enviro Scientist: Michael Cutler 435-781-3401
NRS/Enviro Scientist: Anna Figueroa 435-781-3407
NRS/Enviro Scientist: Verlyn Pindell 435-781-3402
NRS/Enviro Scientist: Darren Williams 435-781-4447
NRS/Enviro Scientist: Nathan Packer 435-781-3405

Fax: 435-781-4410

A COPY OF THESE CONDITIONS SHALL BE FURNISHED TO YOUR
FIELD REPRESENTATIVE TO INSURE COMPLIANCE

All lease and/or unit operations are to be conducted in such a manner that full compliance is made with the
applicable laws, regulations (43 CFR Part 3160), and this approved Application for Permit to Drill including
Surface and Downhole Conditions of Approval. The operator is considered fully responsible for the actions of his
subcontractors. A copy of the approved APD must be on location during construction, drilling, and completion
operations. This permit is approved for a two (2) year period, or until lease expiration, whichever occurs
first. An additional extension, up to two (2) years, may be applied for by sundry notice prior to expiration.

NOTIFICATION REQUIREMENTS

Location Construction - Forty-Eight (48) hours prior to construction of location and
(Notify NRS/Enviro Scientist) I access roads.
Location Completion - Prior to moving on the drilling rig.
(Notify NRS/Enviro Scientist)
Spud Notice - Twenty-Four (24) hours prior to spudding the well.
(Notify Petroleum Engineer)
Casing String & Cementing - Twenty-Four (24) hours prior to running casing and
(Notify Supervisory Petroleum Technician) cementing all casing strings
BOP & Related Equipment Tests - Twenty-Four (24) hours prior to initiating pressure tests
(Notify Supervisory Petroleum Technician)
First Production Notice - Within Five (5) business days after new well begins or
(Notify Petroleum Engineer) production resumes after well has been off production for

more than ninety (90)
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Page 2 of 7
Well: Rye Patch Fed. 24-21

8/2/2007

SURFACE USE PROGRAM
CONDITIONSOF APPROVAL (COAs)

General Surface COAs

• Ifthere is an active Gilsonite mining operation within2 miles of the well location, operator shall
notifythe Gilsonite operator at least 48 hours prior to any blasting during construction.

Specific Surface COAs

• Within 90 calendar days of the approval date for thisApplication for Permit to Drill (APD), the
operator/lessee shall submit to the Authorized Officer (AO), on Sundry Notice Form 3160-5, an
Interim Surface Reclamation Plan for surface disturbance on well pads, access roads, and
pipelines. At a minimum, this will include the reshaping of the pad to the originalcontour to the
extent possible; the respreading of the top soil up to the rig anchor points; and, the area reseeded
using appropriate reclamation methods. The AO will provide written approval or concurrence within
30 calendar days of receipt. During interim management of the surface, use the following seed mix:

• 10 lbs of Indian Ricegrass and 10 lbs of Bluebunch Wheatgrass.

• AIIthe culverts willbe installed according to the BLMGold Book.

• The road and well pad will have road base on the surface.

• Bury pipeline at all low water crossings.

• Permission from an authorized BLM representative will be required if construction or other
operations occur during wet conditions that will lead to excessive rutting.

• Permission to clear all wildlifestipulations will only be approved by the BLMwildlifebiologist during
the specific timingfor the species potentially affected by this action.

• In an effort to ensure that project activities do not increase the existence of invasive or noxious
weeds in the Project Area, prior to construction activities, all proposed areas of disturbance will be
surveyed for the presence of noxious weeds. Results of these surveys will be included in the
project record.

• Road crossings of ephemeral drainages at ten locations within the Project Area will be upgraded
and armored with rock to minimize erosion. The locations, pre- and post-construction photos, and
typicaldesign sketches of these improved crossings will be provided to the U.S. Army Corps of
Engineers.

• Petro-Canada will cover all reserve pits with proper netting to eliminate the potential exposure of
migratory birds to contaminated water. Netting willbe present throughoutall phases of the project
when fluids are present in the reserve pit.

• A qualified paleontologist will monitor all ground-disturbing activities, and, if fossils are found, will
report these findings to the BLM. Operations in the area of the discovery will not resume until
avoidance recommendation have been made by the BLM, and written authorization to proceed has
been received from the BLM
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8/2/2007

• The project area is proposed within ½ mile of Mexican Spotted Owl habitat. With this occurrence
no surface occupancy will be allowed until after the first season of surveys is completed. If no owls
are detected after the first season of surveys, then construction and drilling may begin outside of
the timingrestriction March 15 - June 15. The second season of surveys will stillbe required for
these buffer areas.

• Petro-Canada has committed to shut down construction/drillingoperations beginning March 1, 2008
in order to conduct a thirdyear of Mexican Spotted Owl
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DOWNHOLE CONDITIONS OF APPROVAL

SITE SPECIFIC DOWNHOLE CONDITIONS OF APPROVAL

• BOPE shall meet all requirements of Onshore Order #2 including testing requirements.

• The top of the production casing cement shall extend a minimum of 200 feet above the surface
casing shoe.

• All casing strings below the conductor shall be pressure tested to 0.22 psilft or 1500 psi,
whichever is greater, but not to exceed 70% of the internal yield strength of the casing.

AII provisions outlined in Onshore Oil & Gas Order #2 Drilling Operations shall be strictly
adhered to. The following items are emphasized:

DRILLINGICOMPLETIONIPRODUCING OPERATING STANDARDS

• The spud date and timeshall be reported orallyto Vernal Field Office within24 hours of
spudding.

• Notify Vernal Field OfficeSupervisory Petroleum Enqineerinq Technician at least 24 hours in
advance of casinq cementinq operations and BOPE & casinq pressure tests.

• Blowout prevention equipment BOPE shall remain in use until the well is completed or
abandoned. Closing unit controls shall remain unobstructed and readily accessible at all times.
Choke manifolds shall be located outside of the rig substructure.

• All BOPE components shall be inspected daily and those inspections shall be recorded in the
daily drilling report. Components shall be operated and tested as required by Onshore Oil &
Gas Order No. 2 to insure good mechanical working order. All BOPE pressure tests shall be
performed by a test pump with a chart recorder and NO_Tby the rig pumps. Test shall be
reported in the driller's log.

• BOP drills shall be initially conducted by each drilling crew within 24 hours of drilling out from
under the surface casing and weekly thereafter as specified in Onshore Oil & Gas Order No. 2.

• Casing pressure tests are required before drilling out from under all casing strings set and
cemented in place.

• No aggressivelfresh hard-banded drill pipe shall be used withincasing.

• Cement baskets shall not be run on surface casing.

• The operator must report all shows of water or water-bearing sands to the BLM. If flowing water
is encountered it must be sampled, analyzed, and a copy of the analyses submitted to the BLM
Vernal Field Office.

• The operator must report encounters of all non oil& gas mineral resources such as Gilsonite,
tar sands, oilshale, trona,etc. to the Vernal Field Office, in writing,within 5 working days of
each encounter. Each report shall include the well namelnumber, well location, date and
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from KB or GL of encounter, vertical footage of the encounter and, the name of the person
making the report along with a telephone number should the BLM need to obtain additional
information.

• A complete set of angular deviation and directional surveys of a directional well willbe
submitted to the Vernal BLM office engineer within30 days of the completion of the well.

• Chronologic drillingprogress reports shall be filed directly with the BLM,Vernal Field Office on a
weekly basis in sundry, letter format or e-mail to the Petroleum Engineers until the well is
completed.

• A cement bond log CBL will be run from the production casing shoe to the top of cement and
shall be utilized to determine the bond quality for the production casing. Submit a field copy of
the CBL to this office.

• Please submit an electronic copy of all other logs run on this well in LAS format to
UT_VN_Welllogs@BLM.gov. This submission will supersede the requirement for
submittal of paper logs to the BLM.

• There shall be no deviation from the proposed drilling, completion, and/or workover program as
approved. Safe drilling and operating practices must be observed. Any changes in operation
must have prior approval from the BLMVernal Field

Page 5 of 7
Well: Rye Patch Fed. 24-21

8/1/2007

from KB or GL of encounter, vertical footage of the encounter and, the name of the person
making the report along with a telephone number should the BLM need to obtain additional
information.

• A complete set of angular deviation and directional surveys of a directional well willbe
submitted to the Vernal BLM office engineer within30 days of the completion of the well.

• Chronologic drillingprogress reports shall be filed directly with the BLM,Vernal Field Office on a
weekly basis in sundry, letter format or e-mail to the Petroleum Engineers until the well is
completed.

• A cement bond log CBL will be run from the production casing shoe to the top of cement and
shall be utilized to determine the bond quality for the production casing. Submit a field copy of
the CBL to this office.

• Please submit an electronic copy of all other logs run on this well in LAS format to
UT_VN_Welllogs@BLM.gov. This submission will supersede the requirement for
submittal of paper logs to the BLM.

• There shall be no deviation from the proposed drilling, completion, and/or workover program as
approved. Safe drilling and operating practices must be observed. Any changes in operation
must have prior approval from the BLMVernal Field



Page 6 of 7
Well: Rye Patch Fed. 24-21

8/1/2007

OPERATING REQUIREMENT REMINDERS:

• AIIwells, whether drilling, producing, suspended, or abandoned, shall be identified in
accordance with 43 CFR 3162.6. There shall be a sign or marker with the name of the operator,
lease serial number, well number, and surveyed description of the well.

• In accordance with 43 CFR 3162.4-3, thiswell shall be reported on the "Monthly Report of
Operations" Oil and Gas Operations Report OGOR starting with the month in which operations
commence and continue each month until the well is physically plugged and abandoned. This
report shall be filed in duplicate, directly with the Minerals Management Service, P.O. Box
17110, Denver, Colorado 80217-0110, or call 1-800-525-7922 303 231-3650 for reporting
information.

• Should the well be successfully completed for production, the BLM Vernal Field office must be
notified when it is placed in a producing status. Such notification will be by written
communication and must be received in thisoffice by not later than the fifth business day
following the date on which the well is placed on production. The notificationshall provide, as a
minimum,the following informational items:

o Operator name, address, and telephonenumber.

o Well name and number.

o Well location ¼¼, Sec., Twn, Rng, and P.M..

o Date well was placed in a producing status date of first production for which royalty will
be paid.

o The nature of the well's production, i.e., crude oil,or crude oil and casing head gas, or
natural gas and entrained liquid hydrocarbons.

o The Federal or Indian lease prefixand number on which the well is located; otherwise
the non-Federal or non-Indian land category, i.e., State or private.

o Unit agreement and/or participating area name and number, if applicable.

o Communitizationagreement number, if applicable.

• Any venting or flaring of gas shall be done in accordance with Notice to Lessees NTL 4A and
needs prior approval from the BLMVernal Field Office.

• All undesirable events fires, accidents, blowouts, spills, discharges as specified in NTL 3A will
be reported to the BLM, Vernal Field Office. Major events, as defined in NTL3A, shall be
reported verbally within 24 hours, followed by a written report within 15 days. "Other than Major
Events" will be reported in writing within 15 days. "Minor Events" will be reported on the
Monthly Report of Operations and Production.

• Whether the well is completed as a dry hole or as a producer, "Well Completion and
Recompletion Report and Log" BLM Form 3160-4 shall be submitted not later than 30 days after
completion of the well or after completion of operations being performed, in accordance with 43
CFR 3162.4-1. Two copies of all logs run, core descriptions, and all other surveys or
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obtained and compiled during the drilling, workover, and/or completion operations, shall be filed
on BLM Form 3160-4. Submit with the well completion report a geologic report including, at a
minimum,formation tops, and a summary and conclusions. Also include deviation surveys,
sample descriptions, strip logs, core data, drill stem test data, and results of production tests if
performed. Samples cuttings, fluid, and/or gas shall be submitted only when requested by the
BLM,Vernal Field Office.

• All off-lease storage, off-lease measurement, or comminglingon-lease or off-lease, shall have
prior written approval from the BLMVernal Field Office.

• Oil and gas meters shall be calibrated in place prior to any deliveries. The BLMVernal Field
Office Petroleum Engineers will be provided with a date and time for the initial meter calibration
and all future meter proving schedules. A copy of the meter calibration reports shall be
submitted to the BLMVernal Field Office. All measurement facilities will conform to the API
standards for liquid hydrocarbons and the AGA standards for natural gas measurement. All
measurement points shall be identified as the point of sale or allocation for royalty purposes.

• A schematic facilities diagram as required by Onshore Oil & Gas Order No. 3 shall be submitted
to the BLMVernal Field Office within 30 days of installation or first production, whichever occurs
first. All site security regulations as specified in Onshore Oil & Gas Order No. 3 shall be
adhered to. All product lines entering and leaving hydrocarbon storage tanks will be effectively
sealed in accordance with Onshore Oil&Gas Order No. 3.

• Any additional construction, reconstruction, or alterations of facilities, including roads, gathering
lines, batteries, etc., which will result in the disturbance of new ground, shall require the filing of
a suitable plan and need prior approval of the BLMVernal Field Office. Emergency approval
may be obtained orally, but such approval does not waive the written report requirement.

• No location shall be constructed or moved, no well shall be plugged, and no drilling or workover
equipment shall be removed from a well to be placed in a suspended status without prior
approval of the BLMVernal Field Office. Ifoperations are to be suspended for more than 30
days, prior approval of the BLMVernal Field Office shall be obtained and notificationgiven
before resumption of operations.

• Pursuant to Onshore Oil & Gas Order No. 7, this is authorization for pit disposal of water
produced from this well for a period of 90 days from the date of initial production. A permanent
disposal method must be approved by this officeand in operation prior to the end of this 90-day
period. In order to meet this deadline, an application for the proposed permanent disposal
method shall be submitted along with any necessary water analyses, as soon as possible, but
no later than 45 days after the date of first production. Any method of disposal which has not
been approved prior to the end of the authorized 90-day period will be considered as an Incident
of Noncompliance and willbe grounds for issuing a shut-in order until an acceptable manner for
disposing of said water is provided and approved by this office.

• Unless the plugging is to take place immediately upon receipt of oral approval, the Field Office
Petroleum Engineers must be notified at least 24 hours in advance of the plugging of the well, in
order that a representative may witness plugging operations. If a well is suspended or abandoned,
all pits must be fenced immediately until they are backfilled. The "Subsequent Report of
Abandonment" Form BLM3160-5 must be submitted within 30 days after the actual plugging of the
well bore, showing location of plugs, amount of cement in each, and amount of casing left in hole,
and the current status of the surface
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Operator: Petro-Canada Resources (USA) Inc Operator Account Number: N 2705

Address: 1099 18th Street, Suite 400

city Denver

state CO zip 80202 Phone Number: (303) 297-2300

Well i

API Number Well Name QQ Sec Twp Rng County
013-33443 RYE PATCH FED 24-21 NENW 24 11S 14E Duchesne

Action Code Current Entity New Entity Spud Da e Entity Assignment
Number Number Effective Date

A 8/18/2007

Comments: * N 00NFIDENTIAL
Well 2

API Number Well Name QQ Sec Twp Rng County

Action Code Current Entity New Entity Spud Da e En ity Assignment
Number Number i ffective Date

Comments:

WellAPI
Number Well Name QQ Sec Twp Rng County
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Number Number effective Date

Comments:

ACTION CODES:
A - Establish new entity for new well (single well only) Susan Miller

B - Add new well to existing entity (groupor unit well) Na ase Print)

C - Re-assign well from one existing entity to another existing entity
D - Re-assign well from one existing entity to a new entity Si re

E - Other (Explain in 'comments' section) R latory Analyst 8/31/2007
Title Date
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STATE OF UTAH FORM 9
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS
',F INDIAN,ALLOTTEE OR TRIBE NAME:

7. UNIT or CA AGREEMENT NAME:
Do not use this form for proposals to drill new wells, significantlydeepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
OIL WELL GAS WELL OTHER RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:

Petro-Canada Resources (USA) Inc 43-013-33443
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WILDCAT:

1099 18th St., Ste. 400 crry Denver STATE CO ZIP 59101 (303) 297-2300 undesignated
4 LOCATION OF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, T11S, R14E, SLB&M COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NENW 24 11S 14E STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILY ABANDON

O CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

O CHANGE TUBING PLUG AND ABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLE PRODUCING FORMATIONS RECLAMATION OF WELL SITE OTHER: Spud and Sfc Csq
CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada spud the noted well at 2200 hrs on 08/18/2007.

On 08/20/2007 surface casing was run and cemented as follows:
9-5/8" 36 ppf STC casing set at 1424' GL

Halliburton cemented the casing with lead of 200 sacks of Rockies-LT SBM followed by tail of 190 sacks of Rockies-LT SBM.

RECENED

SEPO62007

DKOF0\L,GAS&WN\NG

NAME (PULREEASEPR TDITE Reg2ulatoryAnalyst

(This space for State use only)

(5/2000) (See Instructions on Reverse
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Approximate date work wi!Istart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(STARTIRESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER:

CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada requests that the Rye Patch Federal 24-21 well TD be extended from the current permitted depth of 11,500' to 15,500' to test
the complete Mancos Shale formation.

PRODUCTlON CASING DESIGN
Sundry Depth Csg Size Wt ppf Grade Cplg Collapse/SF Burst/SF Tensile/SF BHP Formation

Approved by the
Permitted 11,500' 5.5" 20 P110 LTC 11,100/1.86 12,630/2.11 548/2.78 10.0 Mancos Utah DivisionofProposed 15,500' 5.5" 20 P110 LTC 11,100/1.25 12,630/1.42 548/2.10 11.0 Mancos Oil,Gas and Mining
Collapse based on 11 ppg pore pressure, fullevacuation
Burst based on gas to surface, no back-up
Tension based on buoyed weight in water Date: ( 7¾ - >
PROPOSED CEMENT DESIGN $ ^

Slurry Type Sx Weight Yeild By: h
Tail: Premium, 3% KCI, .8% HR322, .2% WG17, 3 pps SilicaLite 3,130 13.4 ppg 1.49 cuft/sx
1 pps Granulite

Excess based on 30% over gauge hole, tail into surface pipe.

SNAME(PULEASEP TD, Re/gula00oryAnalyst

(This space for State use only)

IAppmval of this IVEDAction is Necessary RECE
OCT1 O2007

(5/2000) (See Instructions on Reverse Side)

DN.0FOIL,GAS&

STATE OF UTAH FORM 9

DEPARTMENTOF NATURAL RESOURCES
DIVISIONOF OlL, GAS AND MINING i 5. LEASEDESIGNATIONANDSERIALNUMBER:

UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS
6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENTNAME:
Do not use this form for proposals to drill newwells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or to N/Adrillhorizontal laterals. Use APPLICATIONFOR PERMIT TO DRILLform forsuch proposals.

1. TYPE OF WELL 8. WELLNAMEand NUMBER:
OIL WELL GAS WELL OTHER RYE PATCH FED 24-21

2. NAMEOF OPERATOR: 9. API NUMBER:
Petro-Canada Resources (USA) Inc 43-013-33443

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:

1099 18th St., Ste. 400 cav Denver STATE CO ze 59101 (303) 297-2300 undesignated
4. LOCATIONOF WELL

FOOTAGES AT SURFACE: COUNTY:

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

NOTICEOF INTENT
ActDizE DEEPEN REPERFORATE CURRENT FORMATION

(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work wi!Istart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(STARTIRESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER:

CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada requests that the Rye Patch Federal 24-21 well TD be extended from the current permitted depth of 11,500' to 15,500' to test
the complete Mancos Shale formation.

PRODUCTlON CASING DESIGN
Sundry Depth Csg Size Wt ppf Grade Cplg Collapse/SF Burst/SF Tensile/SF BHP Formation

Approved by the
Permitted 11,500' 5.5" 20 P110 LTC 11,100/1.86 12,630/2.11 548/2.78 10.0 Mancos Utah DivisionofProposed 15,500' 5.5" 20 P110 LTC 11,100/1.25 12,630/1.42 548/2.10 11.0 Mancos Oil,Gas and Mining
Collapse based on 11 ppg pore pressure, fullevacuation
Burst based on gas to surface, no back-up
Tension based on buoyed weight in water Date: ( 7¾ - >
PROPOSED CEMENT DESIGN $ ^

Slurry Type Sx Weight Yeild By: h
Tail: Premium, 3% KCI, .8% HR322, .2% WG17, 3 pps SilicaLite 3,130 13.4 ppg 1.49 cuft/sx
1 pps Granulite

Excess based on 30% over gauge hole, tail into surface pipe.

SNAME(PULEASEP TD, Re/gula00oryAnalyst

(This space for State use only)

IAppmval of this IVEDAction is Necessary RECE
OCT1 O2007

(5/2000) (See Instructions on Reverse Side)

DN.0FOIL,GAS&



STATEOFUTAH
> CONFilENTIAL

FORM9
DEPARTMENTOF NATURAL RESOURCES

DIVISIONOF OIL,GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENTNAME:
Do not use this form for proposals to drillnew wells,significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrillhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.

1. TYPE OF WELL 8. WELLNAMEand NUMBER:
OILWELL GAS WELL OTHER RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
Petro-Canada Resources (USA) Inc 43-013-33443

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:

1099 18th St., Ste. 400cny Denver svATE CO zip59101 (303) 297-2300 undesignated
4. LOCATION OF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, T11S, Rí4E, SLB&M COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN NENW 24 11S 14E STATE:
UTAH

ii. CHECKAPPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
WPE OF SUBMISSION TYPE OF ACTION

NOTICE OF INTENT
ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION

(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart CASING REPAIR NEWCONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: BOPE Chanqe
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada requests authorization to perform the followingwork on the Rye Patch Federal 24-21 well:

1) Set Weatherford L set storm packer (5#M) with "H" valve at 1,400'. POH.
2) Nipple down 11" 5#M BOPE.
3) Cut off existing 95/8" SOW x 11" 5#M casing head and weld on new 9-5/8" SOW x 11" 10#M casing head.
4) NU 11" 10#M stack (Single ram, mud cross, double ram, 5# M annular) and 10#M manifold.
5) Test BOPE to 10,000 psi per BLM requirements.
6) TIH open H valve, release packer & POH.

NAME(PLEASE PRINT) Susan Miller TITLE Regulatory Analyst

SIGNATURE
,

DATE 10/9/2007

(ThisspaceforS only)
vs on 0 ova\0tyes RECEIVED

O Gas and Mining Acton\sNecessan] OG1 1 Ng
(5/2000) (SeeInstructionsonReverseSide) DIVOFOIL,GAS&

STATEOFUTAH
> CONFilENTIAL

FORM9
DEPARTMENTOF NATURAL RESOURCES

DIVISIONOF OIL,GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENTNAME:
Do not use this form for proposals to drillnew wells,significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrillhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.

1. TYPE OF WELL 8. WELLNAMEand NUMBER:
OILWELL GAS WELL OTHER RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
Petro-Canada Resources (USA) Inc 43-013-33443

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:

1099 18th St., Ste. 400cny Denver svATE CO zip59101 (303) 297-2300 undesignated
4. LOCATION OF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, T11S, Rí4E, SLB&M COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN NENW 24 11S 14E STATE:
UTAH

ii. CHECKAPPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
WPE OF SUBMISSION TYPE OF ACTION

NOTICE OF INTENT
ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION

(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart CASING REPAIR NEWCONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: BOPE Chanqe
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada requests authorization to perform the followingwork on the Rye Patch Federal 24-21 well:

1) Set Weatherford L set storm packer (5#M) with "H" valve at 1,400'. POH.
2) Nipple down 11" 5#M BOPE.
3) Cut off existing 95/8" SOW x 11" 5#M casing head and weld on new 9-5/8" SOW x 11" 10#M casing head.
4) NU 11" 10#M stack (Single ram, mud cross, double ram, 5# M annular) and 10#M manifold.
5) Test BOPE to 10,000 psi per BLM requirements.
6) TIH open H valve, release packer & POH.

NAME(PLEASE PRINT) Susan Miller TITLE Regulatory Analyst

SIGNATURE
,

DATE 10/9/2007

(ThisspaceforS only)
vs on 0 ova\0tyes RECEIVED

O Gas and Mining Acton\sNecessan] OG1 1 Ng
(5/2000) (SeeInstructionsonReverseSide) DIVOFOIL,GAS&
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NOTICE

Utah Oil and Gas Conservation General Rule R649-3-21 states that,

> A well is considered completed when thewell has been adequately worked to be capable
of producing oil or gas or when well testingas required by the division is concluded.

Within 30 days after the completion or plugging of a well, the followingshall be filed:
• Form 8, Well Completion or Recompletion Report and Log
• A copy of electricand radioactivity logs, if run
• A copy of drillstem test reports,
• A copy of formation water analyses, porosity, permeability or fluid saturation

determinations
• A copy of core analyses, and lithologiclogs or sample descriptions if compiled
• A copy of directional, deviation, and/or measurement-while-drilling survey for

each horizontal well

Failure to submit reports in a timelymanner willresult in the issuance of a Notice of Violation
by the Division of Oil, Gas and Mining, and may result in the Division pursuing enforcement
action as outlined in Rule R649-10, Administrative Procedures, and Section 40-6-11 of the
Utah Code.

As of the mailing of thisnotice, the division has not received the required reports for

Operator: Petro-Canada Resources (USA), Inc Today's Date: 02/14/2008

Well: API Number: Drilling Commenced:

Rye Patch Fed 24-21 drlg rpts/wcr 4301333443 08/18/2007

To avoid compliance action, required reports should be mailed within 7 business days to:
Utah Divisionof Oil, Gas and Mining
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Ifyou have questions or concerns regarding thismatter, please call (801) 538-5284.

cc: Well File
Compliance

NOTICE

Utah Oil and Gas Conservation General Rule R649-3-21 states that,

> A well is considered completed when thewell has been adequately worked to be capable
of producing oil or gas or when well testingas required by the division is concluded.

Within 30 days after the completion or plugging of a well, the followingshall be filed:
• Form 8, Well Completion or Recompletion Report and Log
• A copy of electricand radioactivity logs, if run
• A copy of drillstem test reports,
• A copy of formation water analyses, porosity, permeability or fluid saturation

determinations
• A copy of core analyses, and lithologiclogs or sample descriptions if compiled
• A copy of directional, deviation, and/or measurement-while-drilling survey for

each horizontal well

Failure to submit reports in a timelymanner willresult in the issuance of a Notice of Violation
by the Division of Oil, Gas and Mining, and may result in the Division pursuing enforcement
action as outlined in Rule R649-10, Administrative Procedures, and Section 40-6-11 of the
Utah Code.

As of the mailing of thisnotice, the division has not received the required reports for

Operator: Petro-Canada Resources (USA), Inc Today's Date: 02/14/2008

Well: API Number: Drilling Commenced:

Rye Patch Fed 24-21 drlg rpts/wcr 4301333443 08/18/2007

To avoid compliance action, required reports should be mailed within 7 business days to:
Utah Divisionof Oil, Gas and Mining
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Ifyou have questions or concerns regarding thismatter, please call (801) 538-5284.

cc: Well File
Compliance



STATE OF UTAH FORM 9
DEPARTMENT OF NATURAL RESOURCES

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS
6. 1/FINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENTNAME:
Do not use this form for proposals todrillnew wells, significantlydeepen existing wells below current bottom-hole depth, reenter plugged wells, or to

drillhorizontal laterals. Use APPLICATIONFOR PERMITTO DRILLform for such proposals.

1. TYPE OF WELL 8. WELLNAME and NUMBER:
OIL WELL GAS WELL / OTHER RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
Petro-Canada Resources (USA) Inc 43-013-33443

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:

999 18th St., Ste. 600 criv Denver CO ZP 80202 (303) 297-2300 undesignated
4. LOCATIONOF WELL

FOOTAGESATSURFACE: COUNTY. DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

19. CHECKAPPROPRIATE BOXES TO INDICATE NATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONO NOTICE OF INTENT
(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart: CASING REPAIR NEWCONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGAND ABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUGBACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATERSHUT-OFF
Date of work completion:

COMMINGLE PRODUCING FORMATIONS RECLAMATION OF WELL SITE OTHER: Status
coNVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada spud the subject well on 8/24/2007
09/24/2007 - drilling ahead
10/21/2007 - TD well at 15,500'
11/21/2007 - Released drilling rig
12/31/2007 - Commenced completion operations
01/31/2008 - Flowing to pit
02/29/2008 - Flowing and flaring well to pit
03/29/2008 - Flow test throughseparator
04/02/2008 - Continue to test well

Attached please find a complete chronological well report.

NAME(PLEASE PRINT) Sisan Miller TITLE Regulatory Analyst

SIGNATURE DATE 4/3/2008

(This space for State use only)

(5/2000) (See Instructions on Reverse

STATE OF UTAH FORM 9
DEPARTMENT OF NATURAL RESOURCES
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6. 1/FINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENTNAME:
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QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

19. CHECKAPPROPRIATE BOXES TO INDICATE NATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONO NOTICE OF INTENT
(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart: CASING REPAIR NEWCONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGAND ABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUGBACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATERSHUT-OFF
Date of work completion:

COMMINGLE PRODUCING FORMATIONS RECLAMATION OF WELL SITE OTHER: Status
coNVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada spud the subject well on 8/24/2007
09/24/2007 - drilling ahead
10/21/2007 - TD well at 15,500'
11/21/2007 - Released drilling rig
12/31/2007 - Commenced completion operations
01/31/2008 - Flowing to pit
02/29/2008 - Flowing and flaring well to pit
03/29/2008 - Flow test throughseparator
04/02/2008 - Continue to test well

Attached please find a complete chronological well report.

NAME(PLEASE PRINT) Sisan Miller TITLE Regulatory Analyst

SIGNATURE DATE 4/3/2008

(This space for State use only)

(5/2000) (See Instructions on Reverse



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

08/24/07 PO: WO DAYLIGHT. DAYS FROM SPUD 1. Activity After Midnight:
WORKING 12 HRS DURRINGTHE DAY. Status at 0600: WAITING ON
DAYLIGHT. Day Plan: RIG DOWN NABORS DRILLING RIG NO. 266
AND MOVE RIG.

08/25/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 2. Activity After
Midnight: WORKING 12 HRS DURRING THE DAY. Status at 0600:
RIGGING DOWN. Day Plan: RIG DOWN MOVE RIG.

08/26/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 3. Activity After
Midnight: WORKING 12 HRS DURRING THE DAY. Status at 0600:
RIGGING DOWN MOVING RIG. Day Plan: RIG DOWN DERRICK, SUB
STRUCTURES MOVE DRILL PIPE AND DRILL COLLARS.

08/27/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 4. Activity After
Midnight: WAITING ON DAYLIGHTS. Status at 0600: SET DERRICK
OFF SUB STRUCTURE. Day Plan: RIG DOWN DERRICK, MOVE
SAME, MOVE SUB STRUCTURE, RIG UP ON. NEW LOCATION.

08/28/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 5. RIGGING UP ON
LOCATION, MUD TANKS, PUMPS, MOTORS, DIESEL TANK, SCR
HOUSE, AND TOP DRIVE HOUSE. ALL SET AND RIGGED UP AND
PLASTIC UNDER ALL EQUIPMENT. SUB-STRUCTURE WAS
DELIVERED TODAY, 1 CRANE ON LOCATION, DERRICK TO BE
BROUGHT IN THE MORNING. WAIT ON DAYLIGHT.

08/29/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 6. PUT SUB
TOGETHER, STACK B.O.P.S, & PUT DRAWWORKS ON FLOOR.
DERRICK ARRIVED BEGAN ASSEMBLY. WAIT ON DAYLIGHT.

08/30/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 7. PUT DOGHOUSES
ON FLOOR. PUT DERRICK TOGETHER & ON FLOOR. SET
CATWALK & BLOCKS FOR STRINGUP. STRINGUP BLOCKS.
HAULEDALL TUBULAR. GOT RID OF TRUCKS & ONE CRANE. WAIT
ON DAYLIGHT.

08/31/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 8. RAISE DERRICK,
FINISH RIGGING UP PITS, RIG UP FLOOR, PICK UP TOP DRIVE &
RIG UP. NIPPLE UP GAS BUSTER.

09/01/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 9. BUILD B.O.P.
STACK. NIPPLE UP & PRESSURE TEST B.O.P.S 5000# HIGH & 250#
LOW. FUNCTION TEST ACCUMILATOR. RIG UP FLOOR - TONGS
ETC. RECEIVED

APRO7 2008

DN.OFOIL,GAS&

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

08/24/07 PO: WO DAYLIGHT. DAYS FROM SPUD 1. Activity After Midnight:
WORKING 12 HRS DURRINGTHE DAY. Status at 0600: WAITING ON
DAYLIGHT. Day Plan: RIG DOWN NABORS DRILLING RIG NO. 266
AND MOVE RIG.

08/25/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 2. Activity After
Midnight: WORKING 12 HRS DURRING THE DAY. Status at 0600:
RIGGING DOWN. Day Plan: RIG DOWN MOVE RIG.

08/26/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 3. Activity After
Midnight: WORKING 12 HRS DURRING THE DAY. Status at 0600:
RIGGING DOWN MOVING RIG. Day Plan: RIG DOWN DERRICK, SUB
STRUCTURES MOVE DRILL PIPE AND DRILL COLLARS.

08/27/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 4. Activity After
Midnight: WAITING ON DAYLIGHTS. Status at 0600: SET DERRICK
OFF SUB STRUCTURE. Day Plan: RIG DOWN DERRICK, MOVE
SAME, MOVE SUB STRUCTURE, RIG UP ON. NEW LOCATION.

08/28/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 5. RIGGING UP ON
LOCATION, MUD TANKS, PUMPS, MOTORS, DIESEL TANK, SCR
HOUSE, AND TOP DRIVE HOUSE. ALL SET AND RIGGED UP AND
PLASTIC UNDER ALL EQUIPMENT. SUB-STRUCTURE WAS
DELIVERED TODAY, 1 CRANE ON LOCATION, DERRICK TO BE
BROUGHT IN THE MORNING. WAIT ON DAYLIGHT.

08/29/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 6. PUT SUB
TOGETHER, STACK B.O.P.S, & PUT DRAWWORKS ON FLOOR.
DERRICK ARRIVED BEGAN ASSEMBLY. WAIT ON DAYLIGHT.

08/30/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 7. PUT DOGHOUSES
ON FLOOR. PUT DERRICK TOGETHER & ON FLOOR. SET
CATWALK & BLOCKS FOR STRINGUP. STRINGUP BLOCKS.
HAULEDALL TUBULAR. GOT RID OF TRUCKS & ONE CRANE. WAIT
ON DAYLIGHT.

08/31/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 8. RAISE DERRICK,
FINISH RIGGING UP PITS, RIG UP FLOOR, PICK UP TOP DRIVE &
RIG UP. NIPPLE UP GAS BUSTER.

09/01/07 PO: WAIT ON DAYLIGHT. DAYS FROM SPUD 9. BUILD B.O.P.
STACK. NIPPLE UP & PRESSURE TEST B.O.P.S 5000# HIGH & 250#
LOW. FUNCTION TEST ACCUMILATOR. RIG UP FLOOR - TONGS
ETC. RECEIVED

APRO7 2008
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

09/02/07 DAY 10. 1993' (1140'). PO: RIG UP FLOOR, MAKE UP KELLY.
PICKED UP B.H.A. PICK UP DRILL PIPE TAG CEMENT 2 1414.
DRLG. FLOAT COLLAR, CEMENT SHOE. RUN LEAK OFF TEST -

PRESSURE TO 200 HELD 5 MIN. DRLG. FR 1450 TO 1728. RIG
SERVICE. DRLG FR 1728 TO1993.

09/03/07 DAY 11. 3844' (1851'). PO: DRILLING. DRLG. FR 1993 TO 2094.
CHANGE OUT WASH PIPE. DRLG. FR 2094 TO 3251. RIG SERVICE.
DRLG FR 3251 TO 3844.

09/04/07 DAY 12. 5320' (1476'). PO: DRILLING. DRLG FR 3842 TO 4110. RIG
SERVICE. DRLG FR 4110 TO 4870. RIG SERVICE. DRLG FR 4870
TO 5320.

09/05/07 DAY 13. 6056' (736'). PO: DRILLING. DRLG FR 5320 TO 5538. RIG
SERVICE TOP DRIVE. DRLG FR 5538 TO 6056.

09/06/07 DAY 14. 6328' (272'). PO: DRILLING. DRLG FR 6056 TO 6228. TRIP
OUT OF HOLE FOR BIT & MUD MTR. CHANGE MUD MTR. & BIT TRIP
IN HOLE. RIG SERVICE. TRIP IN HOLE - FILL PIPE TEST MUD MTR
& WASH BRIDGE @ 3600. TRIP IN HOLE. WASH REAM FR 6165 TO
6228. DRLG FR 6228 TO 6328.

09/07/07 DAY 15. 6862' (534'). PO: DRILLING. DRLG FR 6328 TO 6546.
SURVEY & B.O.P. DRILL. DRLG FR 6546 TO6673. RIG SERVICE.
DRLG FR 6673 TO 6862.

09/08/07 DAY 16. 7244' (382'). PO: DRILLING. DRLG FR 6872 TO 7050
AVERAGE ROP - 16.2. RIG SERVICE. DRLG FR 7050 TO 7244
AVERAGE ROP - 15.5.

09/09/07 DAY 17. 7488' (244'). PO: DRILLING. DRLG. FR 7244 TO 7488. CIRC
BOTTOMS UP MIX PILL & PUMP. TRIP OUT OF HOLE, HOLE TIGHT
@ 7200 TO 7380. CHANGE BIT, PICKUP TORQUE BUSTER, WORK
ON FLOWLINE. TRIP IN HOLE.

09/10/07 DAY 18. 781T (329'). PO: DRILLING. TRIP IN HOLE. WASH & REAM
FR. 6580 TO 7488. DRLG FR 7488 TO 7817 WITH TORQUE BUSTER
& MUD MOTOR.

09/11/07 DAY 19. 8348' (531'). PO: DRILLING. DRLG FR 7817 TO 8007. RIG
SERVICE. DRLG FR 8007 TO 8348.

09/12/07 DAY 20. 8795' (447'). PO: DRILLING. DRLG FR 8348 TO 8669. RIG
SERVICE. DRLGFR 8669 TO
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443
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Daily Reports
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09/13/07 DAY21. 9043' (248'). PO: TOOH. DRLG FR 8795 TO 9043 / SPR# 2 -

50 SPM = 650 PSI / 60 SPM = 850 / 70 SPM = 1150 PSI. M.W. 9.5 @
8953. TRIP OUT OF HOLE FOR BIT.

09/14/07 DAY 22. 9143' (100'). PO: DRILLING. TRIP OUT OF HOLE. LAY
DOWN MUD MTR., CHANGE TORQUE BUSTER & BIT. TRIP IN HOLE
TO SHOE. SLIP & CUT DRILLING LINE. TRIP IN HOLE HAD TO
WASH & REAM 2000, 4000 & 7000. INSTALL ROTATING HEAD -

WASH 25' TO BOTTOM. DRLG FR 9043 TO 99115. RIG SERVICE.
DRLG FR 9115 TO 9143.

09/15/07 DAY 23. 9152' (9'). PO: DRILLING. DRLG FR 9143 TO 9148 / WORK
TO MAKE DRILL - BIT PRESSURED UP WHEN ON BOTTOM.
PUMPED SWEEPS DIDNT HELP. POSSIBLE PROBLEM WITH
TORQUE BUSTER. MIX PILL. PUMP PILL TRIP OUT OF HOLE. LAY
DOWN TORQUE BUSTER, PICK UP 6-6.5 DC & MUD MTR. RUN BHA
IN HOLE. FILL PIPE TEST MUD MOTOR & RIG SERVICE. TRIP IN
HOLE. WASH & REAM 36' TO BOTTOM. DRLG FR 9148 TO 9152.

09/16/07 DAY 24. 9233' (81'). PO: DRILLING. DRLG FR 9154 TO 9209. MIX,
PUMP PILL, TRIP OUT OF HOLE, FLOW CHECK. CHANGE BITS, RIG
SERVICE. TRIP IN HOLE. WASH & REAM 15' TO BOTTOM. DRLG
FR 9209 TO 9233.

09/17/07 DAY 25. 9298' (65'). PO: REAM. DRLG FR 9233 TO 9298. TRIP FOR
BIT. CHANGE BITS, FUNCTION TEST B.O.P.S, TRIP IN HOLE, REAM
10' TO BOTTOM.

09/18/07 DAY 26. 9405' (107'). PO: TOOH. DRLG FR 9298 TO 9327. RIG
SERVICE. DRLG FR 9327 TO 9405 - SPR @9327 I 50 SPM - 720 / 60
SPM - 990 PSI / 70 SPM - 1300. MIX & PUMP PILL / TRIP OUT OF
HOLE FOR BIT & MUD MOTOR.

09/19/07 DAY 27. 9450' (45'). PO: DRILLING. T.O.O.H. LAY DOWN MUD
MOTOR. TRIP IN HOLE. PICK UP HIGH SPEED MOTOR & IMPREG
BIT TRIP IN HOLE TO SHOE. SLIP & CUT DRILL LINE. TRIP IN
HOLE. REAM FR 9044 TO 9405. DRLG FR 9405 TO 9424. SERVICE
RIG. DRLG FR 9424 TO 9450.

09/20/07 DAY 28. 9590' (140'). PO: DRILLING. DRLGFR 9450 TO 9519. RIG
SERVICE. DRLG FR 9519 TO 9590.

09/21/07 DAY 29. 9749' (159'). PO: DRILLING. DRLG FR 9590 TO 9709. RIG
SERVICE & SURVEY @9709 - 2 DEGREES. DRLG WITH IMPREG FR
9709 TO
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

09/22/07 DAY 30. 9855' (106'). PO: DRILLING. DRLG WITH IMPREG FR 9785
TO 9804. RIG SERVICE. DRLG FR 9804 TO 9855.

09/23/07 DAY 31. 9890' (35'). PO: DRILLING. DRLG WITH IMPREG FR 9855
TO 9883. 80% SHALE 18% SILTSTONE 2% SANDSTONE. MIX AND
PUMP PILL. TRIP OUT OF HOLE. LAY DOWN IMPREG, MUD MOTOR
& IBS. MAKE UP BIT , MUD MOTOR & TRIP IN HOLE. WASH & REAM
15' TO BOTTOM. DRLG FR 9883 9890.

09/24/07 DAY 32. 10,022' (132'). PO: TlH. DRLG FR 9890 TO 9993. RIG
SERVICE. DRLG FR 9993 TO10022. MIX PILL & PUMP TRIP OUT OF
HOLE. CHANGE OUT BITS TRIP IN HOLE.

09/25/07 DAY 33. 10,099' (77'). PO: TRIP FOR B IT. TRIP IN HOLE. REAM
FROM 10000 TO 10022. DRLG FR 10022 TO 10088. RIG SERVICE.
DRLG FR 10088 TO 10099. TRIP FOR BIT.

09/26/07 DAY 34. 10,199' (100'). PO: DRILLING. TRIP IN HOLE. REAM FR
10090 TO 10099. DRLG FR 10099 TO 10199.

09/27/07 DAY 35. 10,410' (211'). PO: DRILLING. DRLG FR 10199 TO 10279.
RIG SERVICE. DRLG FR 10279 TO 10410.

09/28/07 DAY 36. 10,523' (113'). PO: DRILLING. DRLG FR 10410 TO 10438.
TRIP FOR BIT - lay down mud motor. PICK UP MUD MOTOR TRIP IN
HOLE TO SHOE. SLIP & CUT DRILLING LINE. RIG SERVICE. FINISH
TRIP IN HOLE. WASH 63' TO BOTTOM. DRLG FR 10438 TO 10523.

09/30/07 DAY 37. 10,844' (321'). PO: DRILLING. TRIP IN HOLE. DRLG FR
10595 TO 10844.

10/01/07 DAY 38. 10,986' (142'). PO: TEST BOPE. DRLG FR 10844 TO 10945.
RIG SERVICE. DRLG FR 10945 TO 10986. TRIP FOR BIT &
PRESSURE TEST B.O.P.S.

10/02/07 DAY 39. 11,282' (296'). PO: RAISE MW. Test BOP's, Function testing
Accumulator, Bladders bad in back up bottles. Change out Bottles on
Accumulator. Install Wear Bushing. Make Up Bit # 14, Mud Motor, Tele-
Drift and BHA. Trip in the hole. Fill up the pipe at 1500', 6500' and
10000'. Install Rotating Head insert rubber. Drilling Ahead from 10986'
to 11000', wob 2-5k, rpm 40/63, spm 80, gpm 392. Drilling Ahead from
11000' to 11282', wob 5-15k, rpm 40/63, spm 80 gpm 392. We are
raising the mud weight from 9.6 ppg. to 10.1

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

09/22/07 DAY 30. 9855' (106'). PO: DRILLING. DRLG WITH IMPREG FR 9785
TO 9804. RIG SERVICE. DRLG FR 9804 TO 9855.

09/23/07 DAY 31. 9890' (35'). PO: DRILLING. DRLG WITH IMPREG FR 9855
TO 9883. 80% SHALE 18% SILTSTONE 2% SANDSTONE. MIX AND
PUMP PILL. TRIP OUT OF HOLE. LAY DOWN IMPREG, MUD MOTOR
& IBS. MAKE UP BIT , MUD MOTOR & TRIP IN HOLE. WASH & REAM
15' TO BOTTOM. DRLG FR 9883 9890.

09/24/07 DAY 32. 10,022' (132'). PO: TlH. DRLG FR 9890 TO 9993. RIG
SERVICE. DRLG FR 9993 TO10022. MIX PILL & PUMP TRIP OUT OF
HOLE. CHANGE OUT BITS TRIP IN HOLE.

09/25/07 DAY 33. 10,099' (77'). PO: TRIP FOR B IT. TRIP IN HOLE. REAM
FROM 10000 TO 10022. DRLG FR 10022 TO 10088. RIG SERVICE.
DRLG FR 10088 TO 10099. TRIP FOR BIT.

09/26/07 DAY 34. 10,199' (100'). PO: DRILLING. TRIP IN HOLE. REAM FR
10090 TO 10099. DRLG FR 10099 TO 10199.

09/27/07 DAY 35. 10,410' (211'). PO: DRILLING. DRLG FR 10199 TO 10279.
RIG SERVICE. DRLG FR 10279 TO 10410.

09/28/07 DAY 36. 10,523' (113'). PO: DRILLING. DRLG FR 10410 TO 10438.
TRIP FOR BIT - lay down mud motor. PICK UP MUD MOTOR TRIP IN
HOLE TO SHOE. SLIP & CUT DRILLING LINE. RIG SERVICE. FINISH
TRIP IN HOLE. WASH 63' TO BOTTOM. DRLG FR 10438 TO 10523.

09/30/07 DAY 37. 10,844' (321'). PO: DRILLING. TRIP IN HOLE. DRLG FR
10595 TO 10844.

10/01/07 DAY 38. 10,986' (142'). PO: TEST BOPE. DRLG FR 10844 TO 10945.
RIG SERVICE. DRLG FR 10945 TO 10986. TRIP FOR BIT &
PRESSURE TEST B.O.P.S.

10/02/07 DAY 39. 11,282' (296'). PO: RAISE MW. Test BOP's, Function testing
Accumulator, Bladders bad in back up bottles. Change out Bottles on
Accumulator. Install Wear Bushing. Make Up Bit # 14, Mud Motor, Tele-
Drift and BHA. Trip in the hole. Fill up the pipe at 1500', 6500' and
10000'. Install Rotating Head insert rubber. Drilling Ahead from 10986'
to 11000', wob 2-5k, rpm 40/63, spm 80, gpm 392. Drilling Ahead from
11000' to 11282', wob 5-15k, rpm 40/63, spm 80 gpm 392. We are
raising the mud weight from 9.6 ppg. to 10.1



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443
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10/03/07 Day 40. 11,997' (715'). PO: DRILLING. Drilling Ahead from 11282' to
11708', wob 10-13k, rpm 40/63, spm 80, gpm 393,rop average 30.4 fph.
Ream on every connection. Survey at 11708' 3 degrees. Service Rig.
Drilling Ahead from 11708' to 11997', wob 12-14k, rpm 40/63, spm 80,
gpm 393, rop average 30.4 fph. Ream on every connection.

10/04/07 Day 41. 12,372' (375'). PO: DRILLING. Drilling Ahead from 11997' to
12165', wob 10-15k, rpm 40/63, spm 80, gpm 393, Average rop 28 fph.
Ream on every connection. Pump pressure fell off 200 psi. Took a 20
bbl. gain to the pits, Max gas units 9601, Picked up for a flow check, no
pressure on the casing, Gas units fell off right away ( 5 minutes ) Flare 2-
15'. Circulating throughthe Gas buster, Bottoms up showed Shale and
Sand. DrillingAhead from 12165' to 12372', wob 14-18k,rpm 40/63, spm
80, gpm 393, Average rop 25.8 fph,. Ream on every connection. Venting
throughthe Gas Buster. Flare occasionally 2-8'. Raise Mud Weight from
10.2 ppg. to 10.3 ppg. Took Tele-Drift Surveys at 12146' 2 degrees and
12336' 2 degrees. Rig Service. Drilling Ahead from 12372' to 12598',
wob 15-18k, rpm 40/63, spm 80, gpm 393, Average rop 26.5. Ream on
every connection. Venting throughthe Gas Buster. Flare occasionally 2-
5'. Raise Mud Weight from 10.3 ppg. to 10.4 ppg., 10 to 20 bbis. of mud
losses or seepage for the day. Took Tele-Drift Survey ay 12560' 2
degrees. String Weight up 300k slack-off 275k rotating 285k.

10/05/07 Day 42. 12,985' (613'). PO: DrillingAhead from 12598' to 12867', wob 8-
19k, rpm 40/63, spm 80, gpm 393, ROP Average 20.6 fph. Ream on
every connection, Venting gas. Drilling Ahead from 12867' to 12942',
wob 8-19k, rpm 40/63,spm 80, gpm 393, ROP Average 25 fph. Ream on
every connection, Going throughGas Buster, Max gas 4435 units,Gained
11 bbls., Flare 10-15' steady, Building Mud weight from 10.4 ppg. to 10.5
ppg., Tele-Drift Survey at 12906' 3 degrees. Service Rig and Top Drive.
DrillingAhead from 12942' to 12985', wob 8-19k,rpm 40/63, spm 80, gpm
393, ROP Average 17.2 fph., Ream on every co0nnection, Drilling
throughthe Gas Buster, Lost 44 bbis. of mud to the hole. Mix and pump
80 bbl. LCM sweep, pump around at reduced pump rate 60 spm., Mixing
LCM Raising LCM in system to 10 ppb., We are having to be careful
mixing the LCM as every time we get in a hurry it tries to plug at the bit or
mud motor. We have the Shale Shakers bypassed.

10/06/07 Day 43. 13,258' (273'). PO: Raise mud weight. Circulate and Condition
hole with LCM, Mixing and pumping LCM sweeps ( 40 bbis. of mud, 7
sacks of Duro-Gel, 5 Sacks of Fiber Seal, 5 Sacks of Fed Seal, 2 Sacks
of Mix-Il 13.75 ppb. ) Sweep # 2 ( 40 bbis. of mud, 7 Sacks of Duro-Gel, 5
Sacks of Fiber Seal, 5 Sacks of Fed Seal, 5 Sacks of Wal-Nut coarse, 2
Sacks of Mix-Il 19.3 ppb. ). DrillingAhead from 12985' to 13037', wob 5-
20k,rpm 40/63, spm 80, gpm 393, ROP Average 52 fph.,Ream on
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Connection, Flare 10-15', Mixing 16 Sacks of LCM per hour ( 7 Sacks of
Fiber Seal, 7 Sacks of Fed-Seal and 2 Sacks of Mix-II). Service Rig and
Top Drive. DrillingAhead from 13037' to 13258', wob 15-19k, rpm 40/63,
spm 80, gpm 393, ROP Average 26 fph., Ream on every connection,
Flare 2-8', Mixing 16 Sacks of LCM per hour, Raising Mud weight from
10.5 ppg. to 10.6 ppg.

10/07/07 Day 44. 13,872' (614'). PO: Survey. Drilling AHead from 13258' to
13609', wob 15-20k, rpm 40/63, spm 80, 2125 psi., gpm 393,ROP
Average 24.2 fph., Ream on every connection, Mix and pump LCM
sweeps, Raising Mud weight from 10.3 ppg. to 10.5 ppg., Flare 2-8', Tele-
Drift Survey at 13576' 3 degrees. Service Rig and Top Drive. Drilling
Ahead from 13609' to 13872', wob 15-20k, rpm 40/63, spm 80, 2250
psi.,gpm 393, ROP Average 29.2 fph., Ream on every connection, Mix
and pump LCM sweeps, Raise Mud weight from 10.5 ppg. to 10.6 ppg.,
Flare 2-8', Tele-Drift Survey at 13795' 3 degrees, String Weight up 335k
slack-off280k rotating 306k.

10/08/07 Day 45. 14,466' (594'). Po: Drilling ahead. DrillingAhead from 13872' to
14084', wob 18-21k, rpm 40/63, spm 80, 2475 psi.,gpm 393, ROP
Average 22.3 fph., Ream on every connection, Flare 2-8', Raise Mud
weight from 10.6 ppg. to 10.7 ppg., String weight up 335k slack-off 280k
rotating 305k. Service Rig and Top Drive, The rig had fuel problems with
the the motors, changed out main fuel hose from the fuel tank. Drilling
Ahead from 14084' to 14256', wob 18-22k, rpm 40/63, spm 80, 2550 psi.,
gpm 393, ROP Average 34.4 fph., Ream on every connection, Flare 2-5',
Raise Mud weight from 10.7 ppg. to 10.9 ppg. Rig Repair, #2 Mud pump
swab went out, # 1 Mud pump liner wash was plugged up with mud.
Drilling Ahead from 14256' to 14371', wob 18-22k, rpm 40/63, spm 80,
2625 psi.,ROP Average 32.8 fph., Ream on every connectiion, Flare 2-8',
Raise Mud weight from 10.7 ppg. to 10.9 ppg. Circulate and condition
mud, Raising Mud weight from 10.7 ppg. to 10.9 ppg., Flare 2-5' Drilling
Ahead from 14371' to 14466', wob 20-22k, rpm 40/63, spm 80, 2650 psi.,
gpm 393, ROP Average 23.7 fph., Ream on every connection, Flare 2-8',
Raise Mud weight from 10.9 ppg. to 11.2 ppg.,String weight up 350k
slack-off 280k rotating 311k.

10/09/07 Day 46. 14,626' (160'). Working pipe. Drilling Ahead from 14466' to
14626', wob 19-22k, rpm 40/63, spm 80, 2675 psi., ROP Average 26.6
fph., Ream on every connection, Flare 2-8', Raising Mud weight from 10.8
ppg. to 11.2 ppg. Circulating and conditioning mud, Raise mud weight
from 11.2 ppg. to 13 ppg., Flare from 2-8' down to 1-3', Pump pressure
2450 psi. to 2850 psi. off bottom, Working pipe every 15 minutes, rotating
while not working it, String weight up 325k slack-off 285k rotating off
bottom
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Connection, Flare 10-15', Mixing 16 Sacks of LCM per hour ( 7 Sacks of
Fiber Seal, 7 Sacks of Fed-Seal and 2 Sacks of Mix-II). Service Rig and
Top Drive. DrillingAhead from 13037' to 13258', wob 15-19k, rpm 40/63,
spm 80, gpm 393, ROP Average 26 fph., Ream on every connection,
Flare 2-8', Mixing 16 Sacks of LCM per hour, Raising Mud weight from
10.5 ppg. to 10.6 ppg.

10/07/07 Day 44. 13,872' (614'). PO: Survey. Drilling AHead from 13258' to
13609', wob 15-20k, rpm 40/63, spm 80, 2125 psi., gpm 393,ROP
Average 24.2 fph., Ream on every connection, Mix and pump LCM
sweeps, Raising Mud weight from 10.3 ppg. to 10.5 ppg., Flare 2-8', Tele-
Drift Survey at 13576' 3 degrees. Service Rig and Top Drive. Drilling
Ahead from 13609' to 13872', wob 15-20k, rpm 40/63, spm 80, 2250
psi.,gpm 393, ROP Average 29.2 fph., Ream on every connection, Mix
and pump LCM sweeps, Raise Mud weight from 10.5 ppg. to 10.6 ppg.,
Flare 2-8', Tele-Drift Survey at 13795' 3 degrees, String Weight up 335k
slack-off280k rotating 306k.

10/08/07 Day 45. 14,466' (594'). Po: Drilling ahead. DrillingAhead from 13872' to
14084', wob 18-21k, rpm 40/63, spm 80, 2475 psi.,gpm 393, ROP
Average 22.3 fph., Ream on every connection, Flare 2-8', Raise Mud
weight from 10.6 ppg. to 10.7 ppg., String weight up 335k slack-off 280k
rotating 305k. Service Rig and Top Drive, The rig had fuel problems with
the the motors, changed out main fuel hose from the fuel tank. Drilling
Ahead from 14084' to 14256', wob 18-22k, rpm 40/63, spm 80, 2550 psi.,
gpm 393, ROP Average 34.4 fph., Ream on every connection, Flare 2-5',
Raise Mud weight from 10.7 ppg. to 10.9 ppg. Rig Repair, #2 Mud pump
swab went out, # 1 Mud pump liner wash was plugged up with mud.
Drilling Ahead from 14256' to 14371', wob 18-22k, rpm 40/63, spm 80,
2625 psi.,ROP Average 32.8 fph., Ream on every connectiion, Flare 2-8',
Raise Mud weight from 10.7 ppg. to 10.9 ppg. Circulate and condition
mud, Raising Mud weight from 10.7 ppg. to 10.9 ppg., Flare 2-5' Drilling
Ahead from 14371' to 14466', wob 20-22k, rpm 40/63, spm 80, 2650 psi.,
gpm 393, ROP Average 23.7 fph., Ream on every connection, Flare 2-8',
Raise Mud weight from 10.9 ppg. to 11.2 ppg.,String weight up 350k
slack-off 280k rotating 311k.

10/09/07 Day 46. 14,626' (160'). Working pipe. Drilling Ahead from 14466' to
14626', wob 19-22k, rpm 40/63, spm 80, 2675 psi., ROP Average 26.6
fph., Ream on every connection, Flare 2-8', Raising Mud weight from 10.8
ppg. to 11.2 ppg. Circulating and conditioning mud, Raise mud weight
from 11.2 ppg. to 13 ppg., Flare from 2-8' down to 1-3', Pump pressure
2450 psi. to 2850 psi. off bottom, Working pipe every 15 minutes, rotating
while not working it, String weight up 325k slack-off 285k rotating off
bottom
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10/10/07 Day 47. 14,626' (0'). PO: TOOH. Circulate and condition mud, build
mud weight from 13 ppg. to 13.4 ppg., Pump pressure 2975 psi. at 80
spm., Flare 1-3'. Short tripout 11 stands ( 1050' ) String weight up 315k
to 345k slack-off 280k to 290k. Mix and pump slug to trip ( 15.2 ppg. )
Check for flow (Ok). Tripping out of the hole, The hole took the right
amount of mud, No tightspots. Break Bit # 14, Lay-down Mud Motor and
Tele-Drift. Pull Wear Bushing. Pick up Weatherford L-set Packer and H-
Valve, inspect carefully (Ok). Trip in the hole to 1270' (13 stands and 1
single ) carefully. Set Packer with 1/2 turnto the left, then pick and pull to
60k over string weight to check, Release from the packer, Pick up to the
next tool-joint,Close the pipe rams and pressure up on the casing and
the packer to 1300 psi., Hold for 15 minutes (Ok). Trip out of the hole.

10/11/07 Day 48. 14,626' (0'). PO: Tightening bolts on the BOP's. Nippling down
the BOP's, removing the Rotating head and spool, remove the Annular
preventer, Double gate rams, the Mud cross and HCR and manual
valves. Cleaning out the Cellar, we had to dig down 1 1/2 feet of cement
for the new Well head to fit. Cut off old Well head and dress 9 5/8 casing
for the new Well head. Install new Well head and Weld in place. Rig up
and test Wellhead seal to 1500 psi. (Ok). Nippling up BOP'S, Install
Single gate, Mud cross, HCR and Manual valves ( Killand Choke line ).
Install Double gate rams, Annular preventer and the Rotating head and
Spool, Hooking up Hydraulic lines, Tightening the bolts on the BOP'S.

10/12/07 Day 49. 14,626' (0'). PO: Test BOPE. Nipple up 10k BOP Stack,
Tightening all Bolts, Hooking up all Hydraulic Lines, Flow Line,Kill Line
and Choke Line, targeted tee on Choke line was not installed properly so
we are rewelding it. We have to add an additional choke to the choke
manifold, also we had to fabricate a 2" in line so that we can hook up to
the Kill Line on the outside of the subbase. Fill BOP stack with water
Door seal on upper pipe rams is leaking, Function test BOP's, Annular
Preventer not operating, Troubleshoot problems with Annular preventer,
After tracing all the Hydraulic lines it was found that we had several
crossed lines. Install Door seals in upper pipe rams,install choke Line,
Working on Installing new choke in choke manifold house. Wait on
Testers, Work on choke manifold, install outside line for the Kill line.
Rigging up to test BOP's, While tighteningpump in sub on a joint of 4 1/2
drillpipe, The Drilling was torquing it up it moved enough to jerk the slips
out of the bushings and it fell down the hole. Rig up and Test the Annular
Preventers 250 psi. low 5000 psi. high.

10/13/07 Day 50. 14,626' (0'). PO: Welding. Test BOP's, Annular Preventer 250
p-si. Iow to 5000 psi., Fixing leaks. Make up Over shot with 6 5/8"
grapple, Trip in the hole to top of fish ( 1245') Break circulationwork over
shot over Fish (1 joint of 4 1/2 drill pipe with Test sub in the top ). Trip
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10/10/07 Day 47. 14,626' (0'). PO: TOOH. Circulate and condition mud, build
mud weight from 13 ppg. to 13.4 ppg., Pump pressure 2975 psi. at 80
spm., Flare 1-3'. Short tripout 11 stands ( 1050' ) String weight up 315k
to 345k slack-off 280k to 290k. Mix and pump slug to trip ( 15.2 ppg. )
Check for flow (Ok). Tripping out of the hole, The hole took the right
amount of mud, No tightspots. Break Bit # 14, Lay-down Mud Motor and
Tele-Drift. Pull Wear Bushing. Pick up Weatherford L-set Packer and H-
Valve, inspect carefully (Ok). Trip in the hole to 1270' (13 stands and 1
single ) carefully. Set Packer with 1/2 turnto the left, then pick and pull to
60k over string weight to check, Release from the packer, Pick up to the
next tool-joint,Close the pipe rams and pressure up on the casing and
the packer to 1300 psi., Hold for 15 minutes (Ok). Trip out of the hole.

10/11/07 Day 48. 14,626' (0'). PO: Tightening bolts on the BOP's. Nippling down
the BOP's, removing the Rotating head and spool, remove the Annular
preventer, Double gate rams, the Mud cross and HCR and manual
valves. Cleaning out the Cellar, we had to dig down 1 1/2 feet of cement
for the new Well head to fit. Cut off old Well head and dress 9 5/8 casing
for the new Well head. Install new Well head and Weld in place. Rig up
and test Wellhead seal to 1500 psi. (Ok). Nippling up BOP'S, Install
Single gate, Mud cross, HCR and Manual valves ( Killand Choke line ).
Install Double gate rams, Annular preventer and the Rotating head and
Spool, Hooking up Hydraulic lines, Tightening the bolts on the BOP'S.

10/12/07 Day 49. 14,626' (0'). PO: Test BOPE. Nipple up 10k BOP Stack,
Tightening all Bolts, Hooking up all Hydraulic Lines, Flow Line,Kill Line
and Choke Line, targeted tee on Choke line was not installed properly so
we are rewelding it. We have to add an additional choke to the choke
manifold, also we had to fabricate a 2" in line so that we can hook up to
the Kill Line on the outside of the subbase. Fill BOP stack with water
Door seal on upper pipe rams is leaking, Function test BOP's, Annular
Preventer not operating, Troubleshoot problems with Annular preventer,
After tracing all the Hydraulic lines it was found that we had several
crossed lines. Install Door seals in upper pipe rams,install choke Line,
Working on Installing new choke in choke manifold house. Wait on
Testers, Work on choke manifold, install outside line for the Kill line.
Rigging up to test BOP's, While tighteningpump in sub on a joint of 4 1/2
drillpipe, The Drilling was torquing it up it moved enough to jerk the slips
out of the bushings and it fell down the hole. Rig up and Test the Annular
Preventers 250 psi. low 5000 psi. high.

10/13/07 Day 50. 14,626' (0'). PO: Welding. Test BOP's, Annular Preventer 250
p-si. Iow to 5000 psi., Fixing leaks. Make up Over shot with 6 5/8"
grapple, Trip in the hole to top of fish ( 1245') Break circulationwork over
shot over Fish (1 joint of 4 1/2 drill pipe with Test sub in the top ). Trip
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of the hole with Fish ( Fish dropped off after 4 stands ). Test BOP's,
Upper and Lower pipe rams, Choke line, HCR and Manual valve 250 psi.
low ( Hold for 5 minutes ) 10000 psi. high ( Hold for 15 minutes ) Fixing
Leak on Choke line armoured hose. Make up Over shot with 6 1/8"
grapple, Trip in the hole to the top of the Fish ( 1245' ) Break circulation
work over the Fish. Trip out of the hole with the Fish. Lay-down the Fish
( We retrieved all of it ). Test BOP's, Blind rams, Kill line Manual valves
and the 2" Line to the outside of the sub base and the Choke Manifold,
250 psi. Iow ( Hold for 5 minutes ) 10000 psi. high ( Hold for 15 minutes ).
Fixing Leaks on the Choke Manifold, Test TlW, Upper and Lower Top
Drive and Dart valves 250 psi. low 10000 psi. high. Make up the Packer
retrieving tool, Pick up 6 stands of 6 1/4" drill collars. Finish welding and
Fabricating Flare and Gas Buster lines as per BLMspecifcations.

10/14/07 Day 51. 14,626' (0'). PO: Circulating. Finish Welding, Fabricating and
installing Flare and Gas Buster from the Choke Manifold. Pick up Packer
retrieving tool. Trip in the hole with Packer Retrievi ng tool, Install
Rotating head Insert. Work Packer retrieving tool over H-valve, open
sliding sleeve. Break circulation, Circulate gas out from under packer,
Pump pressure went from 400 psi. to 2800 psi., Rotating Head Insert
started Leaking so we did a Soft shut in and circulated the Gas out
through the Choke Manifold, Mud weight in 12 ppg. out 11.1 ppg.,
Circulated until Mud weight was 12 ppg. in and out, Flare max 25' the
flare went out when we got the mud weight to 12 ppg., Shut down pumps
for Flow check and it was dead. Release Packer and work to make sure
it was loose. Trip out of the hole with the Packer. Lay-down the Packer
and the Retrieving tool. Pick up Bit # 15 and the new BHA. Clear floor for
trip in. Trip in the hole to 1424'. Slip and Cut Drilling line ( 120'). Trip for
plugged Bit, Trip out of the hole wet, LCM plugged the Float and Totco
ring. Trip in with BHA, try to break circulation, Trip out for plugged Bit
(LCM plug ) Removed jets. TIH to 1583', tagged up ( Put 30k on the bit
and it would not go down ). Wash and Ream from 1583', wob 2-4k, rpm
35, spm 80, Pump Pressure 750 psi, gpm 393, We lost about 80 bbls. of
mud when we first started circulating. We can run in 5 stands then we
have to circulate until it cleans up. The mud is 80-100 viscosity 12.7 ppg.
coming out. Flare is 5-15', does not flow when we shut the pumps down.

10/15/07 Day 52. 14,650' (24'). PO: Mix LCM. Wash and Ream from 2715' to
6500', wob 2-5k, rpm 35, spm 80, gpm 393, Flare 5-25'. Wash and Ream
from 14580' to 14626' ( 46 feet of fill). Starting Bit ( Bit balled up ) Drilling
Ahead from 14626' to 14650', wob 5-25k, rpm 50-90,spm 85, gpm 417,
Ream every joint, Mixing LCM (Wal-Nut medium to help unballing ) Rop
from 5- 20
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of the hole with Fish ( Fish dropped off after 4 stands ). Test BOP's,
Upper and Lower pipe rams, Choke line, HCR and Manual valve 250 psi.
low ( Hold for 5 minutes ) 10000 psi. high ( Hold for 15 minutes ) Fixing
Leak on Choke line armoured hose. Make up Over shot with 6 1/8"
grapple, Trip in the hole to the top of the Fish ( 1245' ) Break circulation
work over the Fish. Trip out of the hole with the Fish. Lay-down the Fish
( We retrieved all of it ). Test BOP's, Blind rams, Kill line Manual valves
and the 2" Line to the outside of the sub base and the Choke Manifold,
250 psi. Iow ( Hold for 5 minutes ) 10000 psi. high ( Hold for 15 minutes ).
Fixing Leaks on the Choke Manifold, Test TlW, Upper and Lower Top
Drive and Dart valves 250 psi. low 10000 psi. high. Make up the Packer
retrieving tool, Pick up 6 stands of 6 1/4" drill collars. Finish welding and
Fabricating Flare and Gas Buster lines as per BLMspecifcations.

10/14/07 Day 51. 14,626' (0'). PO: Circulating. Finish Welding, Fabricating and
installing Flare and Gas Buster from the Choke Manifold. Pick up Packer
retrieving tool. Trip in the hole with Packer Retrievi ng tool, Install
Rotating head Insert. Work Packer retrieving tool over H-valve, open
sliding sleeve. Break circulation, Circulate gas out from under packer,
Pump pressure went from 400 psi. to 2800 psi., Rotating Head Insert
started Leaking so we did a Soft shut in and circulated the Gas out
through the Choke Manifold, Mud weight in 12 ppg. out 11.1 ppg.,
Circulated until Mud weight was 12 ppg. in and out, Flare max 25' the
flare went out when we got the mud weight to 12 ppg., Shut down pumps
for Flow check and it was dead. Release Packer and work to make sure
it was loose. Trip out of the hole with the Packer. Lay-down the Packer
and the Retrieving tool. Pick up Bit # 15 and the new BHA. Clear floor for
trip in. Trip in the hole to 1424'. Slip and Cut Drilling line ( 120'). Trip for
plugged Bit, Trip out of the hole wet, LCM plugged the Float and Totco
ring. Trip in with BHA, try to break circulation, Trip out for plugged Bit
(LCM plug ) Removed jets. TIH to 1583', tagged up ( Put 30k on the bit
and it would not go down ). Wash and Ream from 1583', wob 2-4k, rpm
35, spm 80, Pump Pressure 750 psi, gpm 393, We lost about 80 bbls. of
mud when we first started circulating. We can run in 5 stands then we
have to circulate until it cleans up. The mud is 80-100 viscosity 12.7 ppg.
coming out. Flare is 5-15', does not flow when we shut the pumps down.

10/15/07 Day 52. 14,650' (24'). PO: Mix LCM. Wash and Ream from 2715' to
6500', wob 2-5k, rpm 35, spm 80, gpm 393, Flare 5-25'. Wash and Ream
from 14580' to 14626' ( 46 feet of fill). Starting Bit ( Bit balled up ) Drilling
Ahead from 14626' to 14650', wob 5-25k, rpm 50-90,spm 85, gpm 417,
Ream every joint, Mixing LCM (Wal-Nut medium to help unballing ) Rop
from 5- 20
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10/16/07 Day 53. 15,049' (399'). PO: Drilling. Drilling Ahead from 14650' to
14808', wob 20-25k, rpm 70-90, spm 80 to 95, Pump pressure 2525 to
2875 psi., gpm 393 to 466, Ream on every Connection, Dumping Gas
Buster on every connection because of the LCM build-up. Flare 5-15'.
Service Rig and Top Drive. Drilling Ahead from 14808' to 15049', wob
20-30k, rpm 75-100, spm 85 to 100, Pump pressure 2100 to 2900 psi,
Ream on every connection, We have stringers of real hard shale, We are
having to slow the rpm and spm down as the torque stop the Top drive
and pump pressure goes up, We are pumping high viscosity weighted
sweeps to deal with this ( 60 viscosity 12.5 ppg. ) Flare 5-15'.

10/17/07 Day 54. 15,095' (46'). PO: Drilling. Drilling AHead from 15045' to
15089', wob 15-20k, rpm 80-100, spm 100, 2650 psi., gpm 491, Reaming
on every connection. Flare 5-15'. Circulating and conditioning hole, Mix
and pump a weighted high viscosity sweep ( 65 viscosity 13.5 ppg. )
Wash and Reaming through problem spot, Drill string torqued up and
stopped when we were changing formations when we went to pick up on
it we were starting to pack-off ( Pump pressure went from 2650 psi. to
3100 psi. ). Drilling Ahead from 15089' to 15095', wob 10-20k, rpm 70,
spm 95, 2475 psi., gpm 398, Flare 5-15'. Circulating and conditioning
hole, It started torquing up and stalling the Top drive, We mixed and
pumped a Weighted High viscosity sweep, We can see the improvement
when the sweep gets to the bit, Increasing the Mud weight from 12.1 ppg.
to 12.3 ppg. ( The cuttings that were coming back over the shaker were
larger than normal and slightlysplintered ) They have since went back to
looking normal. Drilling Ahead frorn 15095' to 15164', wob 20-25k, rpm
60-80, spm 85, 2350 psi., gpm 356, Ream every joint, Flare 5-10'. Rig
and Top Drive. Drilling Ahead from 15164' to 15210', wob 20-30k, rpm
60-75, spm 85, 2350 psi., gpm 398,Ream every joint,Flare 2-6'.

10/18/07 Day 55. 15,262' (167'). PO: TlH. Drilling Ahead from 15210' to 15262',
20-25k, rpm 60-75, spm 85, 2375 psi., gpm 417, Ream on every joint,
Flare 2-6', Torque 7500 to 10500. Mix and pump pill ( 14 ppg. ) Check for
Flow ( Ok ). Trip out of the hole to 4121',Tripping slow, when we try to
speed up the hole started swabbing. Working tight spot from 4121' to
4115', Tried to do it without the pump and back reaming, We started the
pump and reamed through it several times until it was clean. Trip out of
the hole, 30k overpull from 2000' to 1500'. Break BIT # 15 and Make up
Bit # 16. Trip in the hole, 20-25k down from 1500'- 2100'.

10/19/07 Day 56. 15,337' (75'). PO: Drilling. Trip in the hole to 4250'. Work
through tight spot from 4250' to 4345'. Trip in the hole from 4345' to
15189', Fill up the pipe every 25 stands. Wash and Ream from 15189' to
15262', ( 10' of fill ). Drilling Ahead from 15262' to 15285', wob 5-30k,
rpm 50-100, spm 80-90, 2250 to 2675 psi, gpm 393 to 442, Flare 2-25'
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10/16/07 Day 53. 15,049' (399'). PO: Drilling. Drilling Ahead from 14650' to
14808', wob 20-25k, rpm 70-90, spm 80 to 95, Pump pressure 2525 to
2875 psi., gpm 393 to 466, Ream on every Connection, Dumping Gas
Buster on every connection because of the LCM build-up. Flare 5-15'.
Service Rig and Top Drive. Drilling Ahead from 14808' to 15049', wob
20-30k, rpm 75-100, spm 85 to 100, Pump pressure 2100 to 2900 psi,
Ream on every connection, We have stringers of real hard shale, We are
having to slow the rpm and spm down as the torque stop the Top drive
and pump pressure goes up, We are pumping high viscosity weighted
sweeps to deal with this ( 60 viscosity 12.5 ppg. ) Flare 5-15'.

10/17/07 Day 54. 15,095' (46'). PO: Drilling. Drilling AHead from 15045' to
15089', wob 15-20k, rpm 80-100, spm 100, 2650 psi., gpm 491, Reaming
on every connection. Flare 5-15'. Circulating and conditioning hole, Mix
and pump a weighted high viscosity sweep ( 65 viscosity 13.5 ppg. )
Wash and Reaming through problem spot, Drill string torqued up and
stopped when we were changing formations when we went to pick up on
it we were starting to pack-off ( Pump pressure went from 2650 psi. to
3100 psi. ). Drilling Ahead from 15089' to 15095', wob 10-20k, rpm 70,
spm 95, 2475 psi., gpm 398, Flare 5-15'. Circulating and conditioning
hole, It started torquing up and stalling the Top drive, We mixed and
pumped a Weighted High viscosity sweep, We can see the improvement
when the sweep gets to the bit, Increasing the Mud weight from 12.1 ppg.
to 12.3 ppg. ( The cuttings that were coming back over the shaker were
larger than normal and slightlysplintered ) They have since went back to
looking normal. Drilling Ahead frorn 15095' to 15164', wob 20-25k, rpm
60-80, spm 85, 2350 psi., gpm 356, Ream every joint, Flare 5-10'. Rig
and Top Drive. Drilling Ahead from 15164' to 15210', wob 20-30k, rpm
60-75, spm 85, 2350 psi., gpm 398,Ream every joint,Flare 2-6'.

10/18/07 Day 55. 15,262' (167'). PO: TlH. Drilling Ahead from 15210' to 15262',
20-25k, rpm 60-75, spm 85, 2375 psi., gpm 417, Ream on every joint,
Flare 2-6', Torque 7500 to 10500. Mix and pump pill ( 14 ppg. ) Check for
Flow ( Ok ). Trip out of the hole to 4121',Tripping slow, when we try to
speed up the hole started swabbing. Working tight spot from 4121' to
4115', Tried to do it without the pump and back reaming, We started the
pump and reamed through it several times until it was clean. Trip out of
the hole, 30k overpull from 2000' to 1500'. Break BIT # 15 and Make up
Bit # 16. Trip in the hole, 20-25k down from 1500'- 2100'.

10/19/07 Day 56. 15,337' (75'). PO: Drilling. Trip in the hole to 4250'. Work
through tight spot from 4250' to 4345'. Trip in the hole from 4345' to
15189', Fill up the pipe every 25 stands. Wash and Ream from 15189' to
15262', ( 10' of fill ). Drilling Ahead from 15262' to 15285', wob 5-30k,
rpm 50-100, spm 80-90, 2250 to 2675 psi, gpm 393 to 442, Flare 2-25'
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15 to 25' Trip gas on bottoms up ). Service Rig and Top Drive. Drilling
Ahead from 15285' to 15337', wob 25-35k, rpm 70, spm 100, 2950 psi,
gpm 491, Flare 2-8', Torque 8500 to 15000, Mixing and pumping sweeps
periodically to help with possible balling and torque.

10/20/07 Day 57. 15,450' (113'). PO: Drilling. Drilling Ahead from 15337' to
15389', wob 20-30k, rpm 70-90, spm 85-100, 2350 to 2975 psi, gpm 417-
491, Pumping Graphite diesel sweeps every 30 minutes ( 20 bbls. 5
sacks Contone 1 sack Mix 1115 gallons of Diesel ) Torque 8500 to 12500
Service Rig and Top Drive Repair Mud pumps, Swab and Liner in # 2,
Valve and Seat in # 1. DrillingAhead from 15389' to 15450', wob 20-35k,
rpm 75-90, spm 90, 2835 psi., gpm 442, Pumping Graphite diesel sweeps
every 30 minutes, Mud weight 12.3 viscosity 41, Torque 5500 to11000.

10/21/07 Day 58. 15,500' TD (50'). PO: Drilling. Drilling Ahead from 15450' to
total depth of 15500', wob 20-35k, rpm 70-90, spm 90, 2875 psi., gpm
442, Flare 2-8', Torque 5500-22900. Circulate up Bottom hole Sample for
Mud loggers Mix and pump drill pipe slug ( 14.3 ppg. ) Trip out of the hole
to 5848', Strap drill pipe, Pulling slow because hole was tryingto swab.

10/22/07 Day 59. 15,500' TD (0'). PO: RU WL unit. Short Trip to the 9 5/8 casing
shoe, work throughtightspots at 4186' to 4091', 2726' to 2721' and 2535'
to 2450' ( Over pull 20-30k ). Cut and Slip Drilling line ( 104' ). Adjust
Brakes on Drawworks. Trip in the hole to 15405', Fill up every 25 stands,
Tight spots took 15-20k down from 1500' to 1975', 2390' to 2550' and
4000' to 4200'. Break circulation Wash and Ream from 15405' to 15500' (
5' of Fill ). Circulate and Condition hole, Pump high viscosity sweep all
the way around, Keep pipe moving all the time, Flare on bottoms up 5-25'.
Mix and pump drill pipe slug, Drop Totco survey. Trip out of the hole,
Work throughtightspots at 4018' to 3855', 2568' to 2504' 1996' to 1470',
(Over pull 10-15k ) Back ream throughall these areas until clean. Rig up
Baker Atlas Wire line unit.

10/23/07 Day 60. 15,500' TD (0'). PO: TfH. Rigging up Baker Atlas Wire line
Loggers. Running in the holoe with Wire line Logs to 2470', could not get
past this point, We made several attempts. Rig down Baker Atlas. Make
up Bit # RR6. Trip in the hole to 1095'. Trip in the hole to 1583', Tagged
up on obstruction (We set 20k on it). Install Rotating Head rubber insert.
Wash and Ream from 1583' to 4092', Several spots took weight from
1583' to 1703',1903' to 2206', 2347' 2541',2702' to 2838',4002' 4045', wob
2-10k, rpm 65, spm 90, 1095 psi., gpm 442, Flare 2-6' intermittent.
Circulate hole clean (Bottoms up) Mix and pump slug ( 13.4 ppg. ). Trip
out of the hole (We only had 2 spots where we had 15k over pull, 2885'
and 1936' to 1470'). Break Bit # RR 6. Rig up Baker Atlas Wire line.
Run in the hole with Logs, Could not get past 2710', Trip out and
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442, Flare 2-8', Torque 5500-22900. Circulate up Bottom hole Sample for
Mud loggers Mix and pump drill pipe slug ( 14.3 ppg. ) Trip out of the hole
to 5848', Strap drill pipe, Pulling slow because hole was tryingto swab.

10/22/07 Day 59. 15,500' TD (0'). PO: RU WL unit. Short Trip to the 9 5/8 casing
shoe, work throughtightspots at 4186' to 4091', 2726' to 2721' and 2535'
to 2450' ( Over pull 20-30k ). Cut and Slip Drilling line ( 104' ). Adjust
Brakes on Drawworks. Trip in the hole to 15405', Fill up every 25 stands,
Tight spots took 15-20k down from 1500' to 1975', 2390' to 2550' and
4000' to 4200'. Break circulation Wash and Ream from 15405' to 15500' (
5' of Fill ). Circulate and Condition hole, Pump high viscosity sweep all
the way around, Keep pipe moving all the time, Flare on bottoms up 5-25'.
Mix and pump drill pipe slug, Drop Totco survey. Trip out of the hole,
Work throughtightspots at 4018' to 3855', 2568' to 2504' 1996' to 1470',
(Over pull 10-15k ) Back ream throughall these areas until clean. Rig up
Baker Atlas Wire line unit.

10/23/07 Day 60. 15,500' TD (0'). PO: TfH. Rigging up Baker Atlas Wire line
Loggers. Running in the holoe with Wire line Logs to 2470', could not get
past this point, We made several attempts. Rig down Baker Atlas. Make
up Bit # RR6. Trip in the hole to 1095'. Trip in the hole to 1583', Tagged
up on obstruction (We set 20k on it). Install Rotating Head rubber insert.
Wash and Ream from 1583' to 4092', Several spots took weight from
1583' to 1703',1903' to 2206', 2347' 2541',2702' to 2838',4002' 4045', wob
2-10k, rpm 65, spm 90, 1095 psi., gpm 442, Flare 2-6' intermittent.
Circulate hole clean (Bottoms up) Mix and pump slug ( 13.4 ppg. ). Trip
out of the hole (We only had 2 spots where we had 15k over pull, 2885'
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part of tools off (Shorten it from 120' to 55'). Run in the hole with Logs,
tried working past 2710', will not go. Rig down Baker Atlas. Make up Bit
# RR 6, Trip in the hole with BHA.

10/24/07 Day 61. 15,500' TD. PO: W&R. Make up Bit # RR6, Trip in the hole to
1400'. Install Rotating Head insert, Trip in the hole to 1470'. Wash and
Ream from 1470' to 4917', Trouble spots at 2700' to 2816', 2902' to
3101',3204' to 4109', 4113' to 4203', 4325' 4400', 4600' to 4908' Trip in
the hole to 15380', Fill the pipe every 25 stands. Break Circulation, Wash
and Ream from 15380' to 15500' ( 10' of fill). Circulate and Condition the
mud, Raising the mud weight from 12.3 ppg. to 12.8+ ppg., Viscosity from
41 to 50+.

10/25/07 Day 62. 15,500' TD. PO: Reciprocate pipe. Circulate and Condition
hole, Raising Mud weight 12.9 and Viscosity to 56. Mix and pump 40 bbl
pillweight 14.9 ppg. 60 viscosity. Trip out of the hole to 4154'. Wash and
Ream from 4154' to 3996', Working through several times until clean.
Back ream and wash from 3996' to 2757' ( 5k overpull ). Working stuck
pipe at 2757', Cannot rotate, Trapping torque and tryingto work it down,
Reciprocating pipe from 25k over to 50k down, Full circulation.

10/26/07 Day 63. 15,500' TD. PO: Pump Pipe Lax. Working Stuck pipe while
waiting on Free-Point and Fisherman. Mix and Spot 30 bbl. Pipe-Lax pill
(15 bbl. Diesel, 20 5 gallon buckets of Pipe-Lax 25 bbis of 13 ppg mud,
Weight 9 ppg.). Pump 1 bbl every hour. Rig up Wire Line truckto Free-
Point, Could not Rig up due to the height of drill pipe above the Rotary
table. Perform a manual Back-Off, Find Neutral point and put 5 rounds
to the Left. Trip out of the Hole with Fish (Weight 65k). Recovered 1837'
(18 stands & 1 Single of 4 1/2 Drill pipe and 4 joints of Heavy-wate).
Picking up Fishing BHA, Skirted Screw in sub, Bumper sub, Jars, 6- 6
1/4" Drill collars, 4-4 1//2 Heavy-wate, Accelerator Jars, 16 stands and a
double of 4 1/2" Drillpipe. Jarring on Stuck pipe, Tried Knocking it down
then Jarring up, String Weight 125k, pulling to 225k (100k lover pull ).
Weight Indicator failed but we are still able to work pipe using the Pason,
Pump 1 bbl. every hour of Pipe-Lax.

10/27/07 Day 64. 15,500' TD. PO: Jar on pipe. Jarring and work stuck pipe
(check top drive and derrick) BOTTOM FISH 2757. Continue jarringand
work stuck pipe. Spot pipe lax pill from 2757 to 1470. RIU Weatherford
wireline truck (free point). Preform freepoint found pipe free at 2235, pull
freepoint tool, preform back off at 2123. RID Weatherford wireline truck.
Jarring on backed offpipe max pull 275K max allowby rig
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Weight 9 ppg.). Pump 1 bbl every hour. Rig up Wire Line truckto Free-
Point, Could not Rig up due to the height of drill pipe above the Rotary
table. Perform a manual Back-Off, Find Neutral point and put 5 rounds
to the Left. Trip out of the Hole with Fish (Weight 65k). Recovered 1837'
(18 stands & 1 Single of 4 1/2 Drill pipe and 4 joints of Heavy-wate).
Picking up Fishing BHA, Skirted Screw in sub, Bumper sub, Jars, 6- 6
1/4" Drill collars, 4-4 1//2 Heavy-wate, Accelerator Jars, 16 stands and a
double of 4 1/2" Drillpipe. Jarring on Stuck pipe, Tried Knocking it down
then Jarring up, String Weight 125k, pulling to 225k (100k lover pull ).
Weight Indicator failed but we are still able to work pipe using the Pason,
Pump 1 bbl. every hour of Pipe-Lax.

10/27/07 Day 64. 15,500' TD. PO: Jar on pipe. Jarring and work stuck pipe
(check top drive and derrick) BOTTOM FISH 2757. Continue jarringand
work stuck pipe. Spot pipe lax pill from 2757 to 1470. RIU Weatherford
wireline truck (free point). Preform freepoint found pipe free at 2235, pull
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10/28/07 Day 65. 15,500' TD. PO: Pipe stuck. JARRING ON BACK OFF PIPE
(2123) NO MOVEMENT Max PULL 300K, STRING WEIGHT 83K,
JARRING EVERY 10 MINUTE GOOD ACTION , BROKE CIRC FOR 3
MINUTES SPM 42, PP 477 PSI. R/U WEATHERFORD WIRELINE
TRUCK, MAKE UP CCL TOOL AND SINKER BAR AND MAKE DUMIE
RUN FOUND PIPE BACK OFF AT 2123, AND CONTINUE TO 2703
TOOL SET DOWN, POOH WITH CCL TOOL, AND RIH WI FREE POINT
AND TOOK CHECK READING AT 1428 PIPE 100% FREE, 1872 PIPE
STUCK, 1815 PIPE STUCK, 1754 PIPE STUCK, 1611 Pl[PE 30% FREE,
1582 PIPE 70 % FREE, CALLED OFFICE, POOH WI FREE POINT
TOOL AND R/D SAME. CIRC. CLEAN SLUG TANK AND PREPARE
PIPE LAX PILL (62 BBLS). PUMP 50 BBL OF PIPE LAX AND
DISPALCE WITH 24 BBL 12.6 PPG MUD LEFT4 BBLS OF PIPE LAX IN
DRILL PIPE. WAIT ON 50 BBL PIPE LAX PILL TO WORK, (HELD 2 1/2
WRAPS OFTORQUE AND SET WEIGHT DOWN).

10/29/07 Day 66. 15,500' TD. PO: JARRING ON PIPE. WAIT ON PIPE LAXTO
FREE PIPE. WEIGHT INCREASE ON INDICATOR(WEIGHT), P/U AND
WORK JAR MAX PULL 300K, HELD TORQUE ON PIPE WHILE
WORKING UP AND DOWN, MOVEMENT 2 FOOT DOWN,POSSIBLE
MOVEMENT UP 1 FOOT, STOP JARING AND WAIT 1 HOURS AND
WILL TRY AGAIN. WAIT ON PIPE LAX TO FREE PIPE, WEIGHT
DOWN , 2 1/2 TURN TORQUE. PICKL UP ON PIPE W/ TORQUE AND
PULL TO MAX 250 JARS OFF NO MOVEMENT, SET BACK DOWN 50
K WITH 2 1/2 TURN OF TORQUE, PUMP 8 SPM , WAIT ON PIPE LAX
TO WORK. WAIT ON PIPE LAX TO WORK FREE STUCK PIPE.
JARRING ON BACKED OFF PIPE, MAX250K HOLDING 2 1/2 WRAPS.

10/30/07 Day 67. 15,500' TD. PO: BUILD MUD. CONTINUE JARRING DOWN
AND UP ON BACKED OFF PIPE, NO MOVEMENT. RIU
WEATHERFORD WIRELINE FREE POINT TOOL AND RlH W/ SAME
AND BACK OFF AT 2060' WIRELINE MEASUREMENT) CHECK SHOTS
@ 1464 FREE, 1837 FREE, 1861 FREE, 1957 FREE, 2200 STUCK,
2172 STUCK, 2100 FREE, 2090 FREE, 2060 FREE. STRING WEIGHT
83K GOOD ROTATION. PULL OUT HOLE WITH FISH RCECOVERD 8
JTS HWDP (SLM 2092) NOTE U TUBING FOR 10 MINUTES. L/D
JARS. RIG REPAIRS TOP DRIVE DAMAGE FROM JARRING. MAKE
UP FISHING BHA, 1- SCREW IN SUB, 2-6.25 SDC, 1-6.5 DRILING JAR,
4-6.25 SDC, 11 JTS HWDP AND T.I.H TO SHOE. SLIP AND CUT
DRILL LINE 154'. TRANSFER 460 BBLS OF 12.5PPG (ACTIVE MUD
SYSTEM) TO FRAC TANK, START BUILDING 300 BBLS 9.2 PPG MUD
INACTIVE
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TO WORK. WAIT ON PIPE LAX TO WORK FREE STUCK PIPE.
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WEATHERFORD WIRELINE FREE POINT TOOL AND RlH W/ SAME
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83K GOOD ROTATION. PULL OUT HOLE WITH FISH RCECOVERD 8
JTS HWDP (SLM 2092) NOTE U TUBING FOR 10 MINUTES. L/D
JARS. RIG REPAIRS TOP DRIVE DAMAGE FROM JARRING. MAKE
UP FISHING BHA, 1- SCREW IN SUB, 2-6.25 SDC, 1-6.5 DRILING JAR,
4-6.25 SDC, 11 JTS HWDP AND T.I.H TO SHOE. SLIP AND CUT
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10/31/07 Day 68. 15,500' TD. PO: POOH. CIRC AND BALANCE MUD TO 9.2
PPG AT SHOE. T.I.H. TO TOP OF FISH @2092,WASH FROM 2042
TO 2092. CIRC AND BALANCE MUD WEIGTH TO 9.5 PPG. SCREW
INTO FISH @2092, AND START JARRING DOWN ONLY, NO
MOVEMENT. STOP 38 BBLS PIPE LAX PILL AND DISPLACE WITH
240 STROKE. JAR FOR 15 MINUTES, LET JAR COOL DOWN, WHILE
RIUI WEATHERFORD TRUCK. R.I.H W/ BACK OFF TOOL AND BACK
OFF AT 2092 (SCREW IN SUB). POOH W/ FISHING ASSEMBLY
FOUND I JT 4.5 HWDP ATTACHED TO SCREW IN SUB. MAKE UP 8
1/8 WASHOVER ASSEMBLY BHA AND T.I.H TO 1470 (SHOE) TOOK
AS WE ENTER THE OPEN HOLE.

11/01/07 Day 69. 15,500' TD. PO: POOH. T.I.H. WI WASH PIPE ASSEMBLY TO
SHOE START TAKING WEIGHT AT 1470. WASH AND REAM FROM
1470 TO TOP 2123, AVG WOB 0-4, SPM 66, PP 433, SLIGHT
INCREASE PUMP PRESSURE WHEN STARTING OVER FISH, WASH
FISH FI 2123 TO 2281. POOH, WI WITH PIPE , CHECK FOR SHOE
FOR WEAR 5-8 %. T.I.H W/ (BHA12) CIRC 200 STROKE PRIOR TO
SCREWING INTO FISH, RI.H. W/ BACKOFF TOOL, TOOL SET DOWN
AT 2050, WORK UP AND DOWN COULD NOT PASS, PULL OUT
WlBACK OFF TOOL, PIU WlRELINE JARRlNG ASSEMBL AND RUN
BACK IN HOLE AND BEAT DOWN OBSTRUCTION TO 2753, POOH WI
WIRELINE JARRING ASSEMBLY, R.I.H WI BACK OFF TOOL (560g),
WHILE PLACING LEFT HAND TORQUE PIPE BROKE, RETORQUE
STRING, RESET WEIGHT DOWN, 2ND ATTEMPT TO BACKOFF @
2246 APPLIED LEFT HAND TORQUE SHOT, AND P/U STRING
WEIGTH 53K, RETORQUE STRING, SET DOWN 83K AND APPLIED
LEFT TORQUE AND SHOT OFF @2246,P/U STRING WEIGHT 83K.
POOH, FIRST JTS VERY LOOSE, CHECK EACH CONECTION OUT
FOUND THAT WE LEFT THE SCREW IN SUB ATTACHED TO FISH @
2123.

11/02/07 DAY 70. 15,500' TD. PO: PIPE LAX PILL. FINISH OUT HOLE W/
FISHING TOOL, MISSING SCREW IN SUB (LEFT ATTACHED TO TOP
OF FISH @2123. P/U 6 JTS 8 1/8 WASHPIPE, AND RACK BACK IN
DERRICK, MAKE UP SHOE AND T.I.H. TO SHOE. WASH OVER FISH
F/2123 TO 2480, WOB 0-4, SPM 66, PP 250. CIRC FOR 30 MINUTE,
STAND UNION BEGAN LEAK,SHUT DOWN TO PULL OUT HOLE.
POOH WI WASHPIPE ASSEMBLY. T.I.H. WI SCREW IN ASSEMBLY,
CHECK BREAKS, TAG TOP FISH AND CIRC 1250 STROKES. SCREW
INTO FISH @ 2123, CIRC WHILE JARRING DOWN ONLY. ATTEMPT
TO BACK OFF, PIPE BACKED OFF MANUALYARROUN 650 FEET ,

TORQUE PIPE AND ATTEMPT 2 BACKOFF, BROKE HIGH (DC ABOVE
JARS, SCREWED BACK IN AND RUN IN HOLE WITH
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10/31/07 Day 68. 15,500' TD. PO: POOH. CIRC AND BALANCE MUD TO 9.2
PPG AT SHOE. T.I.H. TO TOP OF FISH @2092,WASH FROM 2042
TO 2092. CIRC AND BALANCE MUD WEIGTH TO 9.5 PPG. SCREW
INTO FISH @2092, AND START JARRING DOWN ONLY, NO
MOVEMENT. STOP 38 BBLS PIPE LAX PILL AND DISPLACE WITH
240 STROKE. JAR FOR 15 MINUTES, LET JAR COOL DOWN, WHILE
RIUI WEATHERFORD TRUCK. R.I.H W/ BACK OFF TOOL AND BACK
OFF AT 2092 (SCREW IN SUB). POOH W/ FISHING ASSEMBLY
FOUND I JT 4.5 HWDP ATTACHED TO SCREW IN SUB. MAKE UP 8
1/8 WASHOVER ASSEMBLY BHA AND T.I.H TO 1470 (SHOE) TOOK
AS WE ENTER THE OPEN HOLE.

11/01/07 Day 69. 15,500' TD. PO: POOH. T.I.H. WI WASH PIPE ASSEMBLY TO
SHOE START TAKING WEIGHT AT 1470. WASH AND REAM FROM
1470 TO TOP 2123, AVG WOB 0-4, SPM 66, PP 433, SLIGHT
INCREASE PUMP PRESSURE WHEN STARTING OVER FISH, WASH
FISH FI 2123 TO 2281. POOH, WI WITH PIPE , CHECK FOR SHOE
FOR WEAR 5-8 %. T.I.H W/ (BHA12) CIRC 200 STROKE PRIOR TO
SCREWING INTO FISH, RI.H. W/ BACKOFF TOOL, TOOL SET DOWN
AT 2050, WORK UP AND DOWN COULD NOT PASS, PULL OUT
WlBACK OFF TOOL, PIU WlRELINE JARRlNG ASSEMBL AND RUN
BACK IN HOLE AND BEAT DOWN OBSTRUCTION TO 2753, POOH WI
WIRELINE JARRING ASSEMBLY, R.I.H WI BACK OFF TOOL (560g),
WHILE PLACING LEFT HAND TORQUE PIPE BROKE, RETORQUE
STRING, RESET WEIGHT DOWN, 2ND ATTEMPT TO BACKOFF @
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Duchesne County, Utah
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Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

TOOL FOUND NO MOVEMENT IN STRING F/2757 TO TOP FISH @
2123'. JARRING ON FISH WHILE MIXING70 BBL PIPE LAXPILL.

11/03/07 DAY 71. 15,500' TD. PO: TIH. CIRC AND JARRING ON FISH AFTER
SPOTTING 30 BBL PIPE LAX PILL, DISPLACED W/ 230 STROKES
SPM 80, PP 730 PSI MW 9.9 PPG VIS 48. CONTINUE JARRING ON
FISH , FISH CAME LOOSE PICK UP 150K OVER JARRING WEIGHT,
(JAR DOWN ONLY). POOH , RECOVERY OF TOTAL FISH, 18 DC, 1
HWDP , 1 BS, 1 BIT. BRAKE OUT FISHING TOOL AND LAY DOWN,
RACK BACK BHA (FISH). RIG SERVICE AND CLEAN FLOOR. SLIP
AND CUT DRILL LINE. TlH WI BHA 14 WHILE, INSPECTION OF 18
6.5DC, (FOUND 1 CRACKED), INSPECT 11- 4.5 HWDP 1- 6.125
DRILLINGJAR.

11/04/07 DAY 72. 15,500' TD. PO: W&R. TIH WI BHA 14 WIPER TRIP, WHILE
INSPECTING BHA. TIME CHANGE. WASH AND REAM FI 1605 TO
3331. CIRC AND PUMP SWEEP. WASH AND REAM FI 3331 TO 5002
RPM 60 WOB 4-16, PSI 1200 SPM 100, MW 11.5/ 11.4 PPG VIS 46/47.
CIRC AND CONDITION MW 11.5PPG VIS 46, TROUBLE RAISING
WEIGHT, START USING BAR. WASH AND REAM F/5002 TO 5204
RPM 100, PP 1200, WOB 10-12, 4-5 FLARE BRIGHT ORANGE
INTERMITTEN PRESENT BIT DEPTH 5204.

11/05/07 DAY 73. 15,500' TD. PO: PUMP SWEEPS. WASH AND REAM TO
BOTTOM Fl 5222 TO 7222, WOB 2-10, RPM 60, PP1200. WASH AND
REAM FI 7222 TO 8904, PUMP SWEEP. CIRC AND CONDITION MUD.
WASH AND REAM FI 8904 TO 10067, WOB 2-12, RPM 60, PP 2950,
PUMP SWEEP TO CLEAN HOLE, MW 12.6 VIS 54. RIG SERVICE TOP
DRIVE. WASH AND REAM F/ 10067 TO 14929, WOB 10, RPM 60, PP
2950. PUMP SWEEPS MNW 12.7/12.8 VIS 47/58.

11/06/07 DAY 74. 15,500' TD. PO: TIH. WASH AND REAM FI 11407 TO 14929,
WOB 10, RPM 60, PP 2900, MW 12.7/12.8 PPG VIS 47/58 PUMP
SWEEP. RIG REPAIRS PUMP # 1 AND #2. WASH AND REAM TO
BOTTOM F/14929 TO 15500. CIRC AND CONDITION MUD 12.8 PPG
IN OUT 12.8 PPG VIS 57. POOH (WIPER TRIP ) NO TIGHT SPOTS
(SMOOTH), REMOVE 2 STRING STABILIZERS AND CHECK BIT. RIG
SERVICE. T.I.H. TAG BRIDGE AT 2749. MAKE UP TOP DRIVE AND
WASH AND REAM FI 2749 TO 2844, CONTINUE T.l.H.

11/07/07 No
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TIGHT HOLE

11/08/07 Day 76. 15,500' TD. PO: WO loggers. Trip in the hole to 7000'.
Circulate bottoms up. Trip in the hole to 15400'. Wash and Ream from
15400' to 15500'. Circulate and condition Mud and the hole, Raise
viscosity from 54 to 75, Pump high viscosity sweep all the way around to
clean the hole. Mix and pump Drillpipe slug ( 14.8 ppg. ). Trip out of the
hole, 45k overpull from 15500' to 15320', 25-30k over pull from 15320' to
6500', 15-20k overpull from 6500' to 1470', 22k overpull at 2749'. Clear
Floor and Wait on Baker-Atlas Wire Line loggers.

11/09/07 Day 77. 15,500' TD. PO: TIH. Rigging up Baker-Atlas Wire Line
loggers. Line spool had back lash on the tripto the location, so they had
to straighten that out then had to Re-head the line. Running Wire Line
logs, Wire Line TD 15515', Run Digital Spectra-Log, Compensated
Nuetron, Z-Densilog, Array Acoustilog (8 channel ) Cross Multipole Array
Acoustic, Shear Wave Acousilog, Multi-Pole Array Acoustic, High
Definition Induction Tool. Rig-down Baker-Atlas Wire line loggers. Make
up Bit # RR2, Handle BHA, Trip in the hole to 1470', Break circulation.
Trip in the hole to 2169'. Wash and Ream from 2169' to 2360' (wob 5-
15k, rpm 45, spm 90, 900 psi). Trip in the hole to 4170'. Wash and
Ream from 4170' to 4360' (wob 5-20k, rpm 60, spm 90, 1150 psi). Trip in
the hole to 6262'.

11/10/07 Day 78. 15,500' TD. PO: LDDP. Circulate bottoms up at 6262'. Trip in
the hole to 11014', Break circulation and circulate 20 minutes at 8636'.
Circulate bottoms at 11014'. Trip in the hole to 13392'. Circulate and
condition hole at 13392'. Trip in the hole to 15415'. Wash and Ream
from 15415' to 15500' with no fill. Circulate and condition hole clean
(Weight 12.8 ppg, Viscosity 75). Mix and pump weighted sweep all the
way around (Weight 13.2 ppg, Viscosity 80). Mix and pump drill pipe slug
(14.8 ppg). Pull 6 stands and stand back in the derrick. Lay-down 4 1/2
drill pipe (Tight at 2750' to 2320', 10-15k over normal overpull).

11/11/07 Day 79. 15,500' TD. PO: Troubleshoot. Lay-down BHA. Pull Wear
Bushing. Rigging up Casing crew, Stabbing board and Fill-up tool. Hold
Safety and Procedure meeting. Run 5.5" casing to 14,207'. Running
order: Shoe-1 Joint- Float collar- 30 joints-Marker joint- 31 joints- Marker
joint- 34 joints- Marker joint- 34 joints- Marker joint- 224 joints = 15495.08.
Centralizers every 3rd joint = 70. Install Rotating head rubber insert.
Troubleshoot problem with the Casing slips.

11/12/07 Day 80. 15,500' TD. PO: DRESS TOP OF CASING. CONT TO RIH WI
5-1/2" 20# CSG WISHOE @ 15516'. RECIPROCATE CSG AND
CIRCULATE CSG WHILE RD WEATHERFORD CSG CREW & EQUIP.
CONT ATT TO RECIPROCATE AND CIRCULATE CSG WHILE MI,
SPOT, & RU HES CEMENTING CREW AND EQUIP. CSG
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WISHOE @ 15495'. CMT 5-1/2" 20# CSG IN PLACE @ 14495' WITH
2700 SXS (1899 LEAD & 900 TAIL) OF 13 PPG. DROP PLUG &
DISPLACE TO LOCK W 342 BBL 8.3 FW @4200 PSI, (1500 PSI OVER
PI PRESS). CHECK FOR BACK FLOW, NONE. WASH OUT STACK
AND WELLHEAD BOWL, SI WELL AND WOC. ND BOPE. PULL 30K
OVER AND SET CSG IN SLIPS. CUT AND DRESS TOP OF 5-1/2"
CSG. INSTALL WOOD GROUP TREE AND NU SAME. RD FLOOR
AND CLEAN UP.

11/13/07 WO completion rig.

COMPLETIONREPORTS -

12/31/07 Completion day 1. Well Shut in. Opened well to flow back tank at 1530
and flowed back to tank. SI pressure was 2200 psi. Opened well on 10
choke. Well flowed back gas wirh small amounts of fluids. Unable to get
measurement on fluid due to frozen tank bottoms. Very little fluid during
this flow back period.

01/01/08 Completion day 2. No report.

01/02/08 Completion day 3. Well flowing gas to flow back tank on 10 choke.
Traces of water but not enough to measure. Crews arrived and we put
well to pit on 10 choke. Ignited gas and had strong blow with a 10' to 12'
flare. Flare is steady with slight heads of water. Again water is not
strrong enough to put out flare. Pressure has slightly increased to 1050
to 1100 psi. Moved in and RU BWWL. RIH with GR and logged from
15378' to 8000'. Indications are that we have fill up above where we
need to set Frac Plug. Will need to RIH with Bit & Scraper and clean out
to below 15,400'. Having a verey difficult timetryingto correlate logs. RD
BWWL. Continued to flare well on 10 choke. Pressure has increased to
1100 psi. Have a good 10' to 12' flare with small amounts of water.

01/03/08 Completion day 4. Continued to Flare well to pit. Pressure holding at
1100 psi. Flaring well on 10 choke. No fluid recovery. Finished rigging
down BWWL and releasing them. Thawed out BOP's and Nippled up
same. Preparing to killwell in the AM with 2% KCL and RIH to clean out
to TD. Continue to Flare well to pit on 10 choke. Pressure remains to be
a steady 1100 psi. Well is not making any fluid. Flaring with a 10' to 12'
flare. No signs of oilor condensate.

01/04/08 Completion day 5. Change out gauges on
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01/05/08 Completion day 6. Continued to flair well to pit. Flowing on a 13 choke
with pressures at 1050. Maniflod and all lines freezing up. Hooked up
large diesel heater and tarped maniflod. At 1100 hours shut well in due to
high winds. Unable to keep gas burning. Moved in and rigged up Coil
tubing services. At 1700 hours finished RU Coll Services and opened
well to pit. Pressure at 145 psi, on 12 choke. Flaired well with good 12'
to 14' flair.

01/06/08 Completion day 7. Flaired well to pit on 12 choke, pressure at 1200 psi.
No fluid recovery during this period. Finish rigging up coil unit. Hooked
up to water tank, tank holding 500 bbls of 145 degree 2% KCL water.
Held Safety Meeting, Make up 4 1/2" drag bit, XO, 2 7/8" PDC Motor and
start in hole with 1-3/4" coiltubing. Tagged fillat 15,415'. Circulating with
2% KCL and 500 SCF of N2. Washed down to 15, 442'. Sand was firm
to hard taking4 to 5K to wash. Pumping at a rate of 2.25 BPM. Flowing
back N2 and water. Pressure at 300 to 500 psi. Flowing back to flow
back tank. Pumped a total of 525 bbis of water. Indications are we are
on the Float Shoe at 15,442'. Circulate hole clean, pressure at 300 psi,
well unloading water. POH with coil tubing. Dried out coil tubingwith N2,
rigged down and released coil unit. Pumped a total of 525 bbis of fluid.
Recovered a total of 256 bbls at 2200. 269 bbis left to recover. Flowing
well to pit. Heavy snowfall for the past 2 days. Snowed over 2' in past 36
hours and still snowing. Equipment having troubleon the roads from here
to Rosevelt and Vernal. Having to assist some of our equipment in and
out of the location. Flowing well back to flow back tank on 15 choke 400
psi, recovered a total of 229 bbis of water. Correction on water used to
circulate with. Pumped a totalof 500 bbls. Have now recovered a total of
270 bbls. Left to recover is 229 bbls.

01/07/08 Completion day 8. Thawed out Frac Value while rigging up BWWL to run
GR log to determine where perforations are and see where Frac went.
RIH with log and tagged bottom at 15434'. Log from 14,000' to TD. POH
and RD WL. Thaw out flow lines and open well on 21 choke. Pressure at
1300 psi. Continue to flow and flair well to pit. Choke size ranging from
21 to 15 in attempt to unload water. No fluid recoverey during this period.
Pressure at 2400 hours is 1300 psi.

01/08/08 Completion day 9. Continued to flair well to pit. Pressures ranging from
1300 psi down to 1150 psi. Adjusting choke size as needed to keep well
from freezing up. Temperature at -8 degrees at midnight, with a light
snow. Choke size decreased from 18 down to 14. No fluid recovery
during this
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01/09/08 Completion day 10. Continued to flair well while waiting on flange to rig
up Slick Line Truck to run tracer log. Protechnics was informed of what
they would need to rig up. RU and RIH to trace 1st Frac. Traced Iriidum
and results looked the same as on GR log. Log will be sent to Greg in
Denver office tonight. RD Slick line and RU BWWL. Made up composite
BP and perforating gun and ran in hole. Set plug at 15,350'. Perforated
bottom zone at 15,325 to 15,330'. Perforated with 4" casing gun 23.5
gm and .43 dia. Shot 2 SPF. POH, LD gun, all shots fired. Picked up
loaded guns and ran in hole. Perforated from 15,250 to 15,255', 15,050
to 15,058, and 14,994 to 14,998'. AIIshots were 2 SPF. Pulled out of
hole and all shots fired. Used extreme caution while correlating before
setting plug and perforating. RD BWWL. Left logging truck and
equipment on site to be ready for next zone on Friday PM. Well shut in
for Frac on Friday, 01/11/08.

01/10/08 Completion day 11. Well shut in while preparing to Frac.

01/11/08 Completion day 12. Well shut in for Frac. Opened well and attempted to
bleed down pressure. Pressure at 1850 psi, flaired well to pit while
waiting on Halliburton . Ppressure holding at 1800 on 12 to 14 choke.
Left well open until noon. Pressure at 1650 and still blowing hard on 14
choke. Moved in Halliburton Frac equipment to Frac zone 3. Waiting on
Halliburton generator to run Tech Command Center. Finished RU
Halliburton. Held safety Meering, tested all lines to 9800 psi. Loaded
hole with 221 bbis of fresh water and 1000 gallons of 15% Acid.
Pressured up to 10000 psi and could not break down formatrion. Let
pressure bleed down to 7500 psi and brought pressure back up to 10 K
rapidly but formation would not break down. Discussed problem with
Halliburton and P/C Drilling Manager who is on location and it was
decided to get 15 K iron brought to location. Opened well to pit at 1500
hours to flow back frac water. Pressure at 6800 psi. Pressure bled down
to 0 recovering 110 bb\s of fluid with 111 bbis left to recover.

01/12/08 Completion day 13. No report.

01/13/08 Completion day 14. Well open venting gas with 1000 psi on 14 choke.
No fluid recovered during this period. Shut well in at 0700 to rig up
Stinger. Move in and rig up Stinger. Rigging up Halliburton 15 K lines.
Waiting on a 15 K floor value from Vernal. Held safety meeting. Tested
all lines to 12700 psi. Loaded hole with clean fresh filtered water and
1000 gallons of 15% Acid. Pump in pressures very high. Max psi 12004,
Average pressure 9570 psi, Max. puming rate 38.5 bbp, average pumping
rate 29.1 bbm. Pressure rise once 0.5 #/gal sand hit formation. Pumped
approx. 37% of designated sand amount. 33.5% in formation, 134 sacks
of 30/60 bauxite in formation and 17.5 sacks left in casing (150').
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01/09/08 Completion day 10. Continued to flair well while waiting on flange to rig
up Slick Line Truck to run tracer log. Protechnics was informed of what
they would need to rig up. RU and RIH to trace 1st Frac. Traced Iriidum
and results looked the same as on GR log. Log will be sent to Greg in
Denver office tonight. RD Slick line and RU BWWL. Made up composite
BP and perforating gun and ran in hole. Set plug at 15,350'. Perforated
bottom zone at 15,325 to 15,330'. Perforated with 4" casing gun 23.5
gm and .43 dia. Shot 2 SPF. POH, LD gun, all shots fired. Picked up
loaded guns and ran in hole. Perforated from 15,250 to 15,255', 15,050
to 15,058, and 14,994 to 14,998'. AIIshots were 2 SPF. Pulled out of
hole and all shots fired. Used extreme caution while correlating before
setting plug and perforating. RD BWWL. Left logging truck and
equipment on site to be ready for next zone on Friday PM. Well shut in
for Frac on Friday, 01/11/08.

01/10/08 Completion day 11. Well shut in while preparing to Frac.

01/11/08 Completion day 12. Well shut in for Frac. Opened well and attempted to
bleed down pressure. Pressure at 1850 psi, flaired well to pit while
waiting on Halliburton . Ppressure holding at 1800 on 12 to 14 choke.
Left well open until noon. Pressure at 1650 and still blowing hard on 14
choke. Moved in Halliburton Frac equipment to Frac zone 3. Waiting on
Halliburton generator to run Tech Command Center. Finished RU
Halliburton. Held safety Meering, tested all lines to 9800 psi. Loaded
hole with 221 bbis of fresh water and 1000 gallons of 15% Acid.
Pressured up to 10000 psi and could not break down formatrion. Let
pressure bleed down to 7500 psi and brought pressure back up to 10 K
rapidly but formation would not break down. Discussed problem with
Halliburton and P/C Drilling Manager who is on location and it was
decided to get 15 K iron brought to location. Opened well to pit at 1500
hours to flow back frac water. Pressure at 6800 psi. Pressure bled down
to 0 recovering 110 bb\s of fluid with 111 bbis left to recover.

01/12/08 Completion day 13. No report.

01/13/08 Completion day 14. Well open venting gas with 1000 psi on 14 choke.
No fluid recovered during this period. Shut well in at 0700 to rig up
Stinger. Move in and rig up Stinger. Rigging up Halliburton 15 K lines.
Waiting on a 15 K floor value from Vernal. Held safety meeting. Tested
all lines to 12700 psi. Loaded hole with clean fresh filtered water and
1000 gallons of 15% Acid. Pump in pressures very high. Max psi 12004,
Average pressure 9570 psi, Max. puming rate 38.5 bbp, average pumping
rate 29.1 bbm. Pressure rise once 0.5 #/gal sand hit formation. Pumped
approx. 37% of designated sand amount. 33.5% in formation, 134 sacks
of 30/60 bauxite in formation and 17.5 sacks left in casing (150').
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all sand with Protechnics. Traced with SB-124 ZW (Antimony). ISIP
10370 psi, 5 Min. 8535, 10 min. 8537 psi, 15 min. 8541 psi. This was a
Mancos Frac in Zone 3. Total fluid pumped 1884 bbls. RD Halliburton,
RD Stinger. Covered well head with tarps and hooked up 2 heaters to
keep well head from freezing. Opened well on 24 choke. Pressure bleed
from 7000 psi to 0 in 45 minutes.

01/14/08 Completion day 15. Well open on 24 choke, 0 pressure with a medium
blow. Flowed back a total of 160 bbis of frac water. Rigging up
Halliburton. Supervisor advised that he would be unable to Frac today
due to mechanicla problems with 2 of his pumpers. Rig them down and
tooksame to townfor repairs. RU BWWL and ran in hole with 4.0 Gauge
Ring and Junk Bsasket. Ran in slowly while checking for frac sand that
was supposly in casing. Ran in to 14,970' and did not tag sand. POH
with W.L. Made up Halliburton Flow Through Plug and perforating gun
and ran in hole. Set Flow Through plug at 14,960'. Pulled up and
perforated at 14,913' to 14,918'. Perforated 2 SPF with 4" casing gun.
Pulled out of hole. AIIshots fired. LD setting tool and made up Second
gun. RIH and perforated 14,788' to 14,803' and from 14,720 to
14,725'. All with 2 SPF. POH all shots fired. RD BWWL. Open well on
18 choke, pressure at 2200 psi, bled down to pit. Recovered 44 bbls of
frac fluid.

01/15/08 Completion day 16. Well open on 18 choke, 0 pressure with medium
blow. Recovered 46 bbis of frac fluid. Move in and rig up Stinger. Sting
in wellhead. Move in and rig up Halliburton to Frac Zone 4. Halliburton
had problems with lines, hoppers, and hoses being frozen. Began testing
lines. It took 2 hours to repair leaks in Halliburton Equipment. Held
safety meeting and finished testing lines to 12,200 psi. Frac Zone 4 with
3440 bbis of fresh clean city water. Pumped a total of 56,500# of 30/50
ceramic bauxite. Broke formation down at 10800 psi. Max. psi 11006,
average psi 9344 with maxium rate for short period was 35.34 bpm,
average rate was 29.49 bpm. Lost 1 pump at the beginning of the job
and made repairs on 2 others on the fly. Halliburton equipment struggling
with the high pressures. T raced all sand with IRIDUM (IR-192 ZW). Final
ISIP 8027 psi, Finbal Frac Gradient 0.98, ISIP 5 min. 7870, 10 min. 7796,
15 min. 7747. RD Halliburton, Sending pumps to town for repairs. RD
Stinger. Sent Stinger to town. Note: design rate of 40 BPM could not be
achieved due to malfunctioning pump trucks. LA pump on blender was
lost during 0.75#lgal sand stage, FR was manually trickledinto blender
tub. 2 other pumpers were worked on during job. Run in hole with
BWWL. Run in with Flow throughplug and perforating gun. Pressure at
7600 psi when starting in hole. Pressure began to increase and at 8500'
pressure was at 10K plus. Started pulling out of hole slowly. Pulled up
Lubricator. Tools would not go in Lubricator due to a ice plug. Tools
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all sand with Protechnics. Traced with SB-124 ZW (Antimony). ISIP
10370 psi, 5 Min. 8535, 10 min. 8537 psi, 15 min. 8541 psi. This was a
Mancos Frac in Zone 3. Total fluid pumped 1884 bbls. RD Halliburton,
RD Stinger. Covered well head with tarps and hooked up 2 heaters to
keep well head from freezing. Opened well on 24 choke. Pressure bleed
from 7000 psi to 0 in 45 minutes.

01/14/08 Completion day 15. Well open on 24 choke, 0 pressure with a medium
blow. Flowed back a total of 160 bbis of frac water. Rigging up
Halliburton. Supervisor advised that he would be unable to Frac today
due to mechanicla problems with 2 of his pumpers. Rig them down and
tooksame to townfor repairs. RU BWWL and ran in hole with 4.0 Gauge
Ring and Junk Bsasket. Ran in slowly while checking for frac sand that
was supposly in casing. Ran in to 14,970' and did not tag sand. POH
with W.L. Made up Halliburton Flow Through Plug and perforating gun
and ran in hole. Set Flow Through plug at 14,960'. Pulled up and
perforated at 14,913' to 14,918'. Perforated 2 SPF with 4" casing gun.
Pulled out of hole. AIIshots fired. LD setting tool and made up Second
gun. RIH and perforated 14,788' to 14,803' and from 14,720 to
14,725'. All with 2 SPF. POH all shots fired. RD BWWL. Open well on
18 choke, pressure at 2200 psi, bled down to pit. Recovered 44 bbls of
frac fluid.

01/15/08 Completion day 16. Well open on 18 choke, 0 pressure with medium
blow. Recovered 46 bbis of frac fluid. Move in and rig up Stinger. Sting
in wellhead. Move in and rig up Halliburton to Frac Zone 4. Halliburton
had problems with lines, hoppers, and hoses being frozen. Began testing
lines. It took 2 hours to repair leaks in Halliburton Equipment. Held
safety meeting and finished testing lines to 12,200 psi. Frac Zone 4 with
3440 bbis of fresh clean city water. Pumped a total of 56,500# of 30/50
ceramic bauxite. Broke formation down at 10800 psi. Max. psi 11006,
average psi 9344 with maxium rate for short period was 35.34 bpm,
average rate was 29.49 bpm. Lost 1 pump at the beginning of the job
and made repairs on 2 others on the fly. Halliburton equipment struggling
with the high pressures. T raced all sand with IRIDUM (IR-192 ZW). Final
ISIP 8027 psi, Finbal Frac Gradient 0.98, ISIP 5 min. 7870, 10 min. 7796,
15 min. 7747. RD Halliburton, Sending pumps to town for repairs. RD
Stinger. Sent Stinger to town. Note: design rate of 40 BPM could not be
achieved due to malfunctioning pump trucks. LA pump on blender was
lost during 0.75#lgal sand stage, FR was manually trickledinto blender
tub. 2 other pumpers were worked on during job. Run in hole with
BWWL. Run in with Flow throughplug and perforating gun. Pressure at
7600 psi when starting in hole. Pressure began to increase and at 8500'
pressure was at 10K plus. Started pulling out of hole slowly. Pulled up
Lubricator. Tools would not go in Lubricator due to a ice plug. Tools
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master value. Waiting on hot oiler. Continue to wait on Hot Oiler to thaw
out Lubricator.

01/16/08 Completion day 17. Waiting on Hot Oiler, called 7 different companies
tryingto get 1 to location and they are all busy due to the very frigid
wesather. High pressure pump arrived at 1500 hours. Pumped in 150
gallons of methanol. Appears now that along with ice plug the rams are
partially closed not allowingthe toolsto get all the way into the Lubricator.
BWWL sending out specialist from Wyoming to bleed down pressure that
is trapped behind rams. Hot Oiler arrived and heated Lubricator, still
could not get tools up in Lubricator. Tools hanging in aster value.
Flowing well to keep pressure down. Pressure at 2000 psi at 2400 hours.

01/17/08 Completion day 18. Trying to free up tools. Warmed up Lubricator and
well head all night with hot oiler. No ice in either. Continued to flow well
to pit. Pressure a 2400 hours 5000 psi. Flowing on 14 choke. Thawed
out rig pump and lines and pumped 80 bbis of 2% KCL down hole. Pump
pressure 1000 psi at 4 BPM. Did not pressure up at tools at 112'.
Changing out hydraulic hoses on 10K trailer. Opened up relief value on
top of Lubricator and pressure dropped to 0 indicating rams are CLOSED.
This is why line will not go up or down. Rigged up a high pressure
manual pump and hooked to 10 K BOP. Pressured up to 4000 psi and
one side of preventers opened. Pulled tools up from 112' to 7', 8'.
Hooked up to other side and tryingto open. Continued to get ram to open
with no success. 10 K specialists now saying a bolt is broken behind the
ram not allowing it to fully open. Began tryingto bleed down well in order
to get tools out of the hole. Started on 24 choke and ended with full
opening. Well continues to flow gas and pressure willnot bleed to 0.

01/18/08 Completion day 19. Completion day 18. Continued to blow down well
while tryingto get 10 K rams open 1 ram seems to be 1/2 open. Unable
to get wire line tools through Lubricator. In hole is a Flow Through Frac
plug, setting tool and a 5' perforating gun. Pressure is at 0 but well still
making gas. Estimate is approx. 200 to 300 mcf. Top of tool is at 7.6 ' in
Lubricator. Opened bleed of value at top of Lubricator, bleed down gas.
Gas in Lubricator is partially frozen, backed of Lubricator below rams.
Pulled up in to top of derrick with Lubricator clearing the tools above the
frac value. Closed Frac value immediately and secured well. Laid down
toolsand Lubricator. As suspected 1 ram was partially open which would
not allow tools to enter into the Lubricator. RD BWWL and 10 K
Lubricator. Sent both to town. Well shut in while rigging down WL.
Continued to fill Frac Tanks for next Frac on Tuesday. Filling a totalof 23
500 bbis tanks. Continued to flow back well. Opened with 1150 psi, on
14 choke. At 2400 hours pressure at 300 psi on 14
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master value. Waiting on hot oiler. Continue to wait on Hot Oiler to thaw
out Lubricator.

01/16/08 Completion day 17. Waiting on Hot Oiler, called 7 different companies
tryingto get 1 to location and they are all busy due to the very frigid
wesather. High pressure pump arrived at 1500 hours. Pumped in 150
gallons of methanol. Appears now that along with ice plug the rams are
partially closed not allowingthe toolsto get all the way into the Lubricator.
BWWL sending out specialist from Wyoming to bleed down pressure that
is trapped behind rams. Hot Oiler arrived and heated Lubricator, still
could not get tools up in Lubricator. Tools hanging in aster value.
Flowing well to keep pressure down. Pressure at 2000 psi at 2400 hours.

01/17/08 Completion day 18. Trying to free up tools. Warmed up Lubricator and
well head all night with hot oiler. No ice in either. Continued to flow well
to pit. Pressure a 2400 hours 5000 psi. Flowing on 14 choke. Thawed
out rig pump and lines and pumped 80 bbis of 2% KCL down hole. Pump
pressure 1000 psi at 4 BPM. Did not pressure up at tools at 112'.
Changing out hydraulic hoses on 10K trailer. Opened up relief value on
top of Lubricator and pressure dropped to 0 indicating rams are CLOSED.
This is why line will not go up or down. Rigged up a high pressure
manual pump and hooked to 10 K BOP. Pressured up to 4000 psi and
one side of preventers opened. Pulled tools up from 112' to 7', 8'.
Hooked up to other side and tryingto open. Continued to get ram to open
with no success. 10 K specialists now saying a bolt is broken behind the
ram not allowing it to fully open. Began tryingto bleed down well in order
to get tools out of the hole. Started on 24 choke and ended with full
opening. Well continues to flow gas and pressure willnot bleed to 0.

01/18/08 Completion day 19. Completion day 18. Continued to blow down well
while tryingto get 10 K rams open 1 ram seems to be 1/2 open. Unable
to get wire line tools through Lubricator. In hole is a Flow Through Frac
plug, setting tool and a 5' perforating gun. Pressure is at 0 but well still
making gas. Estimate is approx. 200 to 300 mcf. Top of tool is at 7.6 ' in
Lubricator. Opened bleed of value at top of Lubricator, bleed down gas.
Gas in Lubricator is partially frozen, backed of Lubricator below rams.
Pulled up in to top of derrick with Lubricator clearing the tools above the
frac value. Closed Frac value immediately and secured well. Laid down
toolsand Lubricator. As suspected 1 ram was partially open which would
not allow tools to enter into the Lubricator. RD BWWL and 10 K
Lubricator. Sent both to town. Well shut in while rigging down WL.
Continued to fill Frac Tanks for next Frac on Tuesday. Filling a totalof 23
500 bbis tanks. Continued to flow back well. Opened with 1150 psi, on
14 choke. At 2400 hours pressure at 300 psi on 14
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01/19/08 Completion day 20. Flowing back well to pit. Pressure at 300 psi on 14
choke. Very little water recovered during this period. Changed to a 12
choke. Flaring to pit. Had about a 2 bbl kick of water. Caught a sample
and tested resistivity @450. Pressure @400 psi on 12 choke. Flowing
back well to pit. Pressure at 400 psi on 12 choke. Water TTR is 5515
bbis and recovered 764 bbls with 4751 bb\s LTR.

01/20/08 Completion day 21. Flaring to pit. Pressure 400 psi on 12 choke. No
measurable water.

01/21/08 Completion day 22. Flaring to pit. Pressure 400 psi on a 12 choke. No
water. Flaring to pit. Pressure 350 psi on 12 choke. Litght trace of water
at 17:00. Sample caught and tested at 600 grains of sodium, temp. 70,
holms .6. Flaring to pit. Pressure varied from 350 to 400 psi on 12
choke. Traces of water at 350 but no measureable amount.

01/22/08 Completion day 23. Flaring to pit. Pressure varies from 350 - 400 psi.
Light trace of water at 350.

01/23/08 Completion day 24. Flaring well to pit, pressure at 1600 psi on 12 choke,
no fluid to surface. Halliburton arrived on location at 1500 hours and
spotted Frac equipment on location. Rigged up 10 K lines to well head.
Stinger arrived at location at 1400 hours. Spotted tools next to well head
and will run in with stinger in the morning. Frac scheduled to begin at
0700. Flaring well to pit on 12 choke.

01/24/08 Completion day 25. Continued to flare well on 12 choke. Pressure at
1200 psi at 0600 hours. Move in and RU Stinger and Halliburton. Tested
Halliburton lines and values to 12,500 psi. Opened well and loaded hole
with 1000 gallons of15% acid. Formation broke down at 12,095 psi at 40
BPM. Pumped a totalof 2445 bbls of of fluid. Average pumping rate 39.2
BBP, Max. rate 41.1 bpm, Max. pressure 12,095 psi, average pressure
9,409 psi. Pumped 28,700 lbs of 30/50 ceramic prop. Max. at 1.50 ppg.
Traced sand with Sc-46 (scandium). ISIP 7900 psi, 5 min. 7724 psi, 10
min. 7683 psi, 15 min. 7655 psi. RD Stinger. RU BWWL. Rigged up 10
K lubricator. Made up Flow Through Frac Plug and perforating gun.
Attempted to run in hole but tools would not fall due to high well
pressures. Picked up weight bar and bleed down pressure on well to
5100 psi. Was able to run in hole at a slow pace. Set Plug at 14,400'.
Perforated at 14,382' to 14,387' & from 14,315' to 14,320'. All with 2
SPF. Pulled out and laid down setting tool and guns. Made 2nd run with
guns and perforated from 14,203' to 14,208' & from 14,156' to 14,161'
& 14,108' to 14,113'. All shots at 2 SPF, all shots fired. POH, RD
BWWL. RU Halliburton and tested lines and values to 12,500 psi.
Opened well and pumped 1000 gal of 15% Acid. Broke down
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01/19/08 Completion day 20. Flowing back well to pit. Pressure at 300 psi on 14
choke. Very little water recovered during this period. Changed to a 12
choke. Flaring to pit. Had about a 2 bbl kick of water. Caught a sample
and tested resistivity @450. Pressure @400 psi on 12 choke. Flowing
back well to pit. Pressure at 400 psi on 12 choke. Water TTR is 5515
bbis and recovered 764 bbls with 4751 bb\s LTR.

01/20/08 Completion day 21. Flaring to pit. Pressure 400 psi on 12 choke. No
measurable water.

01/21/08 Completion day 22. Flaring to pit. Pressure 400 psi on a 12 choke. No
water. Flaring to pit. Pressure 350 psi on 12 choke. Litght trace of water
at 17:00. Sample caught and tested at 600 grains of sodium, temp. 70,
holms .6. Flaring to pit. Pressure varied from 350 to 400 psi on 12
choke. Traces of water at 350 but no measureable amount.

01/22/08 Completion day 23. Flaring to pit. Pressure varies from 350 - 400 psi.
Light trace of water at 350.

01/23/08 Completion day 24. Flaring well to pit, pressure at 1600 psi on 12 choke,
no fluid to surface. Halliburton arrived on location at 1500 hours and
spotted Frac equipment on location. Rigged up 10 K lines to well head.
Stinger arrived at location at 1400 hours. Spotted tools next to well head
and will run in with stinger in the morning. Frac scheduled to begin at
0700. Flaring well to pit on 12 choke.

01/24/08 Completion day 25. Continued to flare well on 12 choke. Pressure at
1200 psi at 0600 hours. Move in and RU Stinger and Halliburton. Tested
Halliburton lines and values to 12,500 psi. Opened well and loaded hole
with 1000 gallons of15% acid. Formation broke down at 12,095 psi at 40
BPM. Pumped a totalof 2445 bbls of of fluid. Average pumping rate 39.2
BBP, Max. rate 41.1 bpm, Max. pressure 12,095 psi, average pressure
9,409 psi. Pumped 28,700 lbs of 30/50 ceramic prop. Max. at 1.50 ppg.
Traced sand with Sc-46 (scandium). ISIP 7900 psi, 5 min. 7724 psi, 10
min. 7683 psi, 15 min. 7655 psi. RD Stinger. RU BWWL. Rigged up 10
K lubricator. Made up Flow Through Frac Plug and perforating gun.
Attempted to run in hole but tools would not fall due to high well
pressures. Picked up weight bar and bleed down pressure on well to
5100 psi. Was able to run in hole at a slow pace. Set Plug at 14,400'.
Perforated at 14,382' to 14,387' & from 14,315' to 14,320'. All with 2
SPF. Pulled out and laid down setting tool and guns. Made 2nd run with
guns and perforated from 14,203' to 14,208' & from 14,156' to 14,161'
& 14,108' to 14,113'. All shots at 2 SPF, all shots fired. POH, RD
BWWL. RU Halliburton and tested lines and values to 12,500 psi.
Opened well and pumped 1000 gal of 15% Acid. Broke down



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

at 9530 psi with 8.6 bpm. Max.psi 10,595, avg. psi 9,425, max. rate 40.3
bp-m, avg rate 30.1. Pumped a total of 1787 bbls of clean city water.
Pumped a total of 15,130 lb of 30/50 ceramic prop in formation. Frac
Gradient 0.96. ISIP 7,42, 5 min. 7375 psi, 10 min. 7353 psi, 15 min. 7337
psi. Lost sand cap on 2 trucksduring pad, shut down to repair. Unable to
get designed rate, truck lost packing. Called flush after .5 #/gal, another
truckwas getting readyt to drop out. Flushed with 1000 gal ovcerflush.
Traced sand with Sb124 (antimony). RD Halliburton. Open well on 10
choke to pit. Have pumped in a total load of 9647 bbls bbis. Have
recovered a total of 707 bbls. 8940 bb\s left to recover.

01/25/08 Completion day 26. No report.

01/26/08 Completion day 27. Flow back well on 10 & 12 choke. Pressures from
1000 psi to 950 psi. Recovered a total of 740 bbis in 24 hours. Left to
recover 5952 bbis.

01/27/08 Completion day 28. Flowing back well to pit. Pressure at 900 psi on 8
choke. Recovered 460 bblos of fluid in 24 hours. Left to recover 5492
bbls.

01/28/08 Completion day 29. Flow well to pit on 8 choke, pressure atr 900 psi. RU
BWWL, RIH with Flow Through Plug and perforating guns. Set Plug at
14000'. Perforated from 13,898' to 13,906'. Shot 2 SPF, all shots fired.
Ran 2nd gun and perforated from 13,792' to 13,800', and from 13,730'
to 13,738'. All shots 2 SPF, POH, all shots fired. RD BWWL. Well shut
in while hot oiler heating tanks. Strong winds blowing gas and water
directly over hot oil unit. Heavy snow fall and high windss has roads
closed in and out of location. SICP at 2400 hours 3800 psi.

01/29/08 Completion day 30. Flow back well. Halliburton moved in 3 pump trucks.
Halliburton moved in equipment. Scheduled to began Frac at 0600
hours. Continued to flow and flair well to pit. Pressures dropped from a
SI of 4600 psi to 400 psi, flowing on chokes of 12 down to a 6.
Recovered a totalof 150 bbls of fluid in 24 hours. Total LTR 5342 bbis.

01/30/08 Completion day 31. Flow & flair well to pit. Stinger arrived and installed
stinger at 0600. Wait on Halliburton crew to arrive. They were supposed
to be on location and ready to pump at 0600. Crew got lost, not familiar
with area as they are from Bakersfield, CA. Finish RU Halliburton, held
Safety Meeting. Tested all lines to 12,500 psi. Thawed several ice plugs
from lines and manifold. Pumped 1000 gallons of 15 % Acid. Formation
broke at 9862 psi at 26.5 BPM. Pumped in a totalof 4000# of sand. Only
got in .25# before well screened out. Sand is 30/50 ceramic. Max. psi
12,350, Average pressure 9,879. Average rate 26 bpm, max. rate
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at 9530 psi with 8.6 bpm. Max.psi 10,595, avg. psi 9,425, max. rate 40.3
bp-m, avg rate 30.1. Pumped a total of 1787 bbls of clean city water.
Pumped a total of 15,130 lb of 30/50 ceramic prop in formation. Frac
Gradient 0.96. ISIP 7,42, 5 min. 7375 psi, 10 min. 7353 psi, 15 min. 7337
psi. Lost sand cap on 2 trucksduring pad, shut down to repair. Unable to
get designed rate, truck lost packing. Called flush after .5 #/gal, another
truckwas getting readyt to drop out. Flushed with 1000 gal ovcerflush.
Traced sand with Sb124 (antimony). RD Halliburton. Open well on 10
choke to pit. Have pumped in a total load of 9647 bbls bbis. Have
recovered a total of 707 bbls. 8940 bb\s left to recover.

01/25/08 Completion day 26. No report.

01/26/08 Completion day 27. Flow back well on 10 & 12 choke. Pressures from
1000 psi to 950 psi. Recovered a total of 740 bbis in 24 hours. Left to
recover 5952 bbis.

01/27/08 Completion day 28. Flowing back well to pit. Pressure at 900 psi on 8
choke. Recovered 460 bblos of fluid in 24 hours. Left to recover 5492
bbls.

01/28/08 Completion day 29. Flow well to pit on 8 choke, pressure atr 900 psi. RU
BWWL, RIH with Flow Through Plug and perforating guns. Set Plug at
14000'. Perforated from 13,898' to 13,906'. Shot 2 SPF, all shots fired.
Ran 2nd gun and perforated from 13,792' to 13,800', and from 13,730'
to 13,738'. All shots 2 SPF, POH, all shots fired. RD BWWL. Well shut
in while hot oiler heating tanks. Strong winds blowing gas and water
directly over hot oil unit. Heavy snow fall and high windss has roads
closed in and out of location. SICP at 2400 hours 3800 psi.

01/29/08 Completion day 30. Flow back well. Halliburton moved in 3 pump trucks.
Halliburton moved in equipment. Scheduled to began Frac at 0600
hours. Continued to flow and flair well to pit. Pressures dropped from a
SI of 4600 psi to 400 psi, flowing on chokes of 12 down to a 6.
Recovered a totalof 150 bbls of fluid in 24 hours. Total LTR 5342 bbis.

01/30/08 Completion day 31. Flow & flair well to pit. Stinger arrived and installed
stinger at 0600. Wait on Halliburton crew to arrive. They were supposed
to be on location and ready to pump at 0600. Crew got lost, not familiar
with area as they are from Bakersfield, CA. Finish RU Halliburton, held
Safety Meeting. Tested all lines to 12,500 psi. Thawed several ice plugs
from lines and manifold. Pumped 1000 gallons of 15 % Acid. Formation
broke at 9862 psi at 26.5 BPM. Pumped in a totalof 4000# of sand. Only
got in .25# before well screened out. Sand is 30/50 ceramic. Max. psi
12,350, Average pressure 9,879. Average rate 26 bpm, max. rate
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bpm. Frac Gradient 1.09 psilft. Pumped a total of 1278 bbis of fluid.
ISIP 8944, 5 min. 7677 psi, 10 min. 7642 psi, 15 min. 7612. Traced sand
with IR-192 (Iridium). RD Stinger and moved away from well head. RD
Halliburton from well head. RU BWWL. Make up 10 K Iubricator and RIH
with Flow Through Plug and 2 - 5' perforating guns. Set plug at 13,620'.
Picked up 30', ran back and tagged plug. Plug in place. Perforated
13,510 to 13,13,515., & 13,462 to 13,467. Shot at 2 SPF. Pulled out of
hole. Made up guns and Ran hole. Perforated from 13,335 to 13,340. &
13,305 to 13,310, & 13,082 to 13,087'. All perforations shot at 2 SPF.
POH, laid down guns, all shots fired. RD BWWL, leaving lubricator
hanging in derrick. Pumped in a total of 1278 bb\s during this stage.
Total left to recover now is 6620 BBLS. Opened well on 10 choke.
Tarping well head and firing up heaters to keep from freezing. NOTE ON
FRAC: Due to problem with the liquid additives pump on the blender, the
job was shut down for a few minutes during pad stage to fix it before
completing the pad volume. Job proppant volume shown on ifs was
inaccurate due to densometer not reading the proppant concentration
right. Called flush early after the well screened out at the beginning of the
0.5 sand stage. Opened well on 12 choke at 2200 hours. Starting
pressure 4000 psi, bled down to 900 psi at 0600 hours. Recovered a
total od 360 bbls of water during this flow back. Correction, recovered a
totalof 420 bbis during this period. Left To Recover 6200 BBLS.

01/31/08 Completion day 32. Flowing well to pit on 12 choke. Pressure at 900 psi.
Move in and rig up stinger. Sting into well head. RU Halliburton to well
head, Held Safety Meeting. Pressujre tested all lines and manifold to
12,500 PSI. Pumped 95 bbis of water to fill casing. Formation broke at
10,348 at 15 bpm. Pumped 1000 gals of 15% Acid. Pumped a total of
2803 bblos of water, pumped in 32,096 # of 30/50 ceramic. Job was
designed for a total of 50,000 # of sand. Pumped in all of .25, .50, and

.75 # sand. Went to flush due to problems with blender and IFS. Max.
rate at 42 bpm, average rate 39 bpm. Max. pumping pressure 10,867.
Average pressure 9,000. ISIP 7,520, 5 min. 7275, 10 min. 7223, 15 min.
7173. Traced all sand with Scandium (SC-46-ZW). Good job considering
temperatures of -10 degrees. Partially rigging down and moving aside
Halliburton so we can get hot oilers in to heat water. Now have 13 tanks
full of water with freezing problems. Will run plug and perforate tomorrow.
Flowing well to pit on 8 choke. At 2400 hours pressure at 2800, water
recovered for this period 840 bbis.

02/01/08 Completion day 33. Flowing well back to pit on 8 choke, pressure at 1800
psi. RU BWWL. RU 10 K lubricator, make up 10 K Flow Through Plug
and perforating guns and RlH. Set Plug at 12, 985'. Perforated 2 SPF
from 12,939' to 12,943' & 12,860' to 12,864. Pulled out of hole. LD
setting tools, and guns. All shots fired. PU guns and RIH.

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE
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ISIP 8944, 5 min. 7677 psi, 10 min. 7642 psi, 15 min. 7612. Traced sand
with IR-192 (Iridium). RD Stinger and moved away from well head. RD
Halliburton from well head. RU BWWL. Make up 10 K Iubricator and RIH
with Flow Through Plug and 2 - 5' perforating guns. Set plug at 13,620'.
Picked up 30', ran back and tagged plug. Plug in place. Perforated
13,510 to 13,13,515., & 13,462 to 13,467. Shot at 2 SPF. Pulled out of
hole. Made up guns and Ran hole. Perforated from 13,335 to 13,340. &
13,305 to 13,310, & 13,082 to 13,087'. All perforations shot at 2 SPF.
POH, laid down guns, all shots fired. RD BWWL, leaving lubricator
hanging in derrick. Pumped in a total of 1278 bb\s during this stage.
Total left to recover now is 6620 BBLS. Opened well on 10 choke.
Tarping well head and firing up heaters to keep from freezing. NOTE ON
FRAC: Due to problem with the liquid additives pump on the blender, the
job was shut down for a few minutes during pad stage to fix it before
completing the pad volume. Job proppant volume shown on ifs was
inaccurate due to densometer not reading the proppant concentration
right. Called flush early after the well screened out at the beginning of the
0.5 sand stage. Opened well on 12 choke at 2200 hours. Starting
pressure 4000 psi, bled down to 900 psi at 0600 hours. Recovered a
total od 360 bbls of water during this flow back. Correction, recovered a
totalof 420 bbis during this period. Left To Recover 6200 BBLS.

01/31/08 Completion day 32. Flowing well to pit on 12 choke. Pressure at 900 psi.
Move in and rig up stinger. Sting into well head. RU Halliburton to well
head, Held Safety Meeting. Pressujre tested all lines and manifold to
12,500 PSI. Pumped 95 bbis of water to fill casing. Formation broke at
10,348 at 15 bpm. Pumped 1000 gals of 15% Acid. Pumped a total of
2803 bblos of water, pumped in 32,096 # of 30/50 ceramic. Job was
designed for a total of 50,000 # of sand. Pumped in all of .25, .50, and

.75 # sand. Went to flush due to problems with blender and IFS. Max.
rate at 42 bpm, average rate 39 bpm. Max. pumping pressure 10,867.
Average pressure 9,000. ISIP 7,520, 5 min. 7275, 10 min. 7223, 15 min.
7173. Traced all sand with Scandium (SC-46-ZW). Good job considering
temperatures of -10 degrees. Partially rigging down and moving aside
Halliburton so we can get hot oilers in to heat water. Now have 13 tanks
full of water with freezing problems. Will run plug and perforate tomorrow.
Flowing well to pit on 8 choke. At 2400 hours pressure at 2800, water
recovered for this period 840 bbis.

02/01/08 Completion day 33. Flowing well back to pit on 8 choke, pressure at 1800
psi. RU BWWL. RU 10 K lubricator, make up 10 K Flow Through Plug
and perforating guns and RlH. Set Plug at 12, 985'. Perforated 2 SPF
from 12,939' to 12,943' & 12,860' to 12,864. Pulled out of hole. LD
setting tools, and guns. All shots fired. PU guns and RIH.
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12,808' to 12,820'.& from 12,667' to 12,672'. Again all 2 SPF. POH, all
shots fired. RD BWWL. Halliburton on location servicing equipment for
Frac tomorrow. Filling Frac Tanks and heating same. Fluid Left To
Recover: 8163 bbis. Well open on 14 choke, pressure at 1500 psi at
2400 hours. Recovered a totalof 1120 bbis of fluid with 7043 bbls Left To
Recover.

02/02/08 Completion day 34. Flowed well on 14 choke overnight. Pressure at
1000 psi. Hauled in clean city water for Frac. Two hot oilers on location
heating water. Finished heating water with hot oiler. RD Hot Oilers and
move out same. Moved in Stinger and stung into well head. Rig up
Halliburton lines to well head. Held Safety Meeting. Pressure tested all
lines, valves and manifoldto 12,500 psi. Open well and loaded hole with
162 bbls of clean fresh city water. Formation broke at 8408 psi at 20
BPM. Pumped 1000 gallons of 15% Acid. Pumped a totalof 3960 bbis of
fluid. Pumped in a total of 60,010 # of sand. Pumped .25, .50, .75,

.100,and 1.50. Max. treating pressure 9768, average treating pressure
7650. Max. rate 45 BPM, average rate 40 BPM. ISIP 6758 psi, 5 min.
6918 psi, 10 min. 6897 psi, 15 min. 6882 psi. All sand traced with
Antimony, (Sb-124 ZW). Text Book Job, put away all sand at a good rate
with decent pressures. RD Halliburton lines from well head, Removed
stinger. RU BWWL, RU 10 K lubicator. RIH with 10 K Flow Through
Plug, and perforating gun. Set Plug at 12465. Picked up 30', set back
down on plug, plug in place. Perforated from 12,375' to 12,380'.
Perforated with 2 SPF. Pulled out of hole, LD setting tool and gun. All
shots fired. Made up 3 -6' guns and RIH. Perforated 12,330' to 12,336',
& 12,232' to 12,238', & 12,120' to 12,126'. All shots at 2 SPF. POH, LD
guns, all shots fired. Opened well on 12 choke at 2100 hours. Flowed
well back to pit, pressure at 2400 hours 2800 psi. Recovered a total of
880 bbls of water. Now have a total load of fluid to recover: 10,123 bbis.

02/03/08 Completion day 35. Flow back well to pit, pressure at 2700 psi at 0600.
Move in Stinger and RU on well head. RU Halliburton on well head. Held
Safety Meeting with all personnel. Test all lines, manifold and values to
12,500 psi. Pumped in 60 bbis of clean citywater to fillcasing. Pumped
in 1000 gallons of 15% Acid. Formation broke down at 9859 psi at 15
BPM. Pumped in a total of 3810 bbis of fluid. Max. pressure at 10,215
psi., average pressure at 7,600 psi. Pumped in a total of 59,383 pounds
of 30/50 PRC sand. Max. rate at 43 BPM, average rate 38 BPM. Frac
Gradient 0.96. ISIP 6449 psi, 5 min. 6150 psi, 10 min. 6105 psi, 15 min.
6128 psi. Traced all sand with Scandium Sc-46 ZW. RD Stinger, RU
BWWL, RU 10 K lubicator. RlH with Flow Through Plug and perforating
gun. Set plug at 12000'. Picked up 30', ran in and tagged plug, plug in
place. Perforated from 11,967 to 11,972'. Shot with 2 SPF. POH, LD
setting tooland gun. All shots fired. Made up 3-5' guns and start in
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162 bbls of clean fresh city water. Formation broke at 8408 psi at 20
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7650. Max. rate 45 BPM, average rate 40 BPM. ISIP 6758 psi, 5 min.
6918 psi, 10 min. 6897 psi, 15 min. 6882 psi. All sand traced with
Antimony, (Sb-124 ZW). Text Book Job, put away all sand at a good rate
with decent pressures. RD Halliburton lines from well head, Removed
stinger. RU BWWL, RU 10 K lubicator. RIH with 10 K Flow Through
Plug, and perforating gun. Set Plug at 12465. Picked up 30', set back
down on plug, plug in place. Perforated from 12,375' to 12,380'.
Perforated with 2 SPF. Pulled out of hole, LD setting tool and gun. All
shots fired. Made up 3 -6' guns and RIH. Perforated 12,330' to 12,336',
& 12,232' to 12,238', & 12,120' to 12,126'. All shots at 2 SPF. POH, LD
guns, all shots fired. Opened well on 12 choke at 2100 hours. Flowed
well back to pit, pressure at 2400 hours 2800 psi. Recovered a total of
880 bbls of water. Now have a total load of fluid to recover: 10,123 bbis.

02/03/08 Completion day 35. Flow back well to pit, pressure at 2700 psi at 0600.
Move in Stinger and RU on well head. RU Halliburton on well head. Held
Safety Meeting with all personnel. Test all lines, manifold and values to
12,500 psi. Pumped in 60 bbis of clean citywater to fillcasing. Pumped
in 1000 gallons of 15% Acid. Formation broke down at 9859 psi at 15
BPM. Pumped in a total of 3810 bbis of fluid. Max. pressure at 10,215
psi., average pressure at 7,600 psi. Pumped in a total of 59,383 pounds
of 30/50 PRC sand. Max. rate at 43 BPM, average rate 38 BPM. Frac
Gradient 0.96. ISIP 6449 psi, 5 min. 6150 psi, 10 min. 6105 psi, 15 min.
6128 psi. Traced all sand with Scandium Sc-46 ZW. RD Stinger, RU
BWWL, RU 10 K lubicator. RlH with Flow Through Plug and perforating
gun. Set plug at 12000'. Picked up 30', ran in and tagged plug, plug in
place. Perforated from 11,967 to 11,972'. Shot with 2 SPF. POH, LD
setting tooland gun. All shots fired. Made up 3-5' guns and start in
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Problems with collar locator, pulled out and laid down Iubicator.
Continued to have problems with BWWL. Cut 500' of cable from spool.
RE-headed lubicator. Fluid Left To Recover: 13,553 bbls.

02/04/08 Completion day 36. Had problems with BWWL electric line, cut off 500' of
bad wire. Re headed lubricator and picked up 3-5' guns. Re-ran same
guns that did not fire on last run due to bad wire. RIH perforated from
11,84T to 11,852' & from 11,781' to 11,786' & from 11,710' to 11,715'.
All shots 2 SPF. POH, all shots fired. RD BWWL. Flow back well to pit
on 12 choke. Pressure at 3900 psi with 13,553 bb\s left to recover. Move
in Stinger and sting into well head. Began rigginhg up Halliburton. Held
safety Meeting. Tested all lines , values, manifoldto 12,500psi. Opened
well and loaded casing with 63 bbis of clean fresh city water. Formation
broke at 8603' psi at16 BPM. Pumped 2673 bbis of fluid. Max. pressure
9500 psi, average pressure 6700 psi. Max. rate 37 BPM, Average rate 35
BPM. Pumped a total of 23,539 pounds of 30/50 PRC. Frac gradient
0.95. ISIP 6063, 5 min. 5740 psi, 10 min. 5725 psi, 15 min. 5714 psi.
Pumped in 1000 gallons of 15% acid before sand. During the 0.75 ppg
sand stage the blender shut down due to being OUT OF FUEL. Job was
then shut down for a period of time while the pre-gel blender was set to
pump. Due to the length of time we were down 290 bbis of flush was
pumped without any chemicals. This Frac was scheduled to pump in a
totalof 60,000 pounds of sand. Very poor performance from Halliburton.
Rig down Halliburton and move off location. They were commited to
another Company for tomorrow. Flowing back well to pit on 14 choke.
Pressure at 2400 hours 1600 psi.Flowed 1228 bbis during this period.
Left to Recover: 16,226 bbis of fluid.

02/05/08 Completion day 37. Floew back well to pit. Pressure at 1200 psi on 14
chohe. RU 10 K lubicator, Make up 10 K Flow Through Plug and 5' gun
and RlH. Set plug at 11,650. Attempt to perforate, miss- fire. POH, LD
setting tool and gun. Found short in line. Made up guns and RIH.
Perforated 11,587' to 11,592 & 11,499' to 11,506' & 11,480' to 11,486',
& 11,466' to 11,472'. All shots are 2 SPF. POH, LD guns. All shots
fired. RD BWWL. Open well to pit and flow back on 14/ 16 choke.
Pressure at 2400 hours 2000 psi. Flowed back a total of 1480 bbis of
fluid during this period. LTR: 14,746 bbis.

02/06/08 Completion day 38. Continued to flow back to pit. Pressure at 2800 psi
on 16 choke. Recovered a totalof 1920 bbis of fluid. Fluid mostly water
with traces of gas. Gas willburn until hit with a large slug of water. LTR:
12826
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pump. Due to the length of time we were down 290 bbis of flush was
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Rig down Halliburton and move off location. They were commited to
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02/07/08 Completion day 39. Flow back to pit on 16 choke. Pressure at 2400
hours = 2300 psi. Recovered a total of 1460 bbis during this period.
LTR: 11,366 bbis.

02/08/08 Completion day 40. Flow back to pit on 16 choke. Pressure at 2400
hours = 2200 psi. Recovered a total of 1220 bbis during this period.
LTR: 10,146 bbls.

02/09/08 Completion day 41. Flow back to pit on 14 choke. Pressure at 2400
hours = 1600 psi. Recovered a total of 1180 bbls during this period.
LTR: 8966 bbis.

02/10/08 Completion day 42. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a total of 960 bbis during this period. LTR:
6956 bbis.

02/11/08 Completion day 43. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 580 bbis during this period. LTR:
6366 bb\s.

02/12/08 Completion day 44. No report.

02/13/08 Completion day 45. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 460 bbis during this period. LTR:
5906 bbls.

02/14/08 Completion day 46. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 460 bbis during this period. LTR:
5446 bbls.

02/15/08 Completion day 47. Continue to flow back well. Pressure at 2400 hours
2400 psi. Flowed back a totalof 320 bbis. LTR: 5126 bbls.

02/16/08 Completion day 48. Flowing well to pit. Pressure at 2400 hours 3200 psi.
Flowed back a totalof 20 bbis. LTR: 5106.

02/17/08 Completion day 49. Continue to flow back and flare well. Pressure at
2400 hours on 18/64 choke: 1400 psi. Flowed back 620 bbis of fluid.
LTR at 0600 hours : 4486 bbls.

02/18/08 Completion day 50. Continue to flow and flare well to pit. Pressure at
2400 hours 2400 psi on 14/64 choke. Recovered a total of 250 bbis
during this period. LTR: 4236
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2400 hours on 18/64 choke: 1400 psi. Flowed back 620 bbis of fluid.
LTR at 0600 hours : 4486 bbls.

02/18/08 Completion day 50. Continue to flow and flare well to pit. Pressure at
2400 hours 2400 psi on 14/64 choke. Recovered a total of 250 bbis
during this period. LTR: 4236
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02/19/08 Completion day 51. Continued to flow and flare well to pit on 14 choke.
Moved in and rigged up Halliburton to Frac Zone 12. Rigged up on top of
Frac Value. Problems with Equipment being froze. Manifold had to be
thawed out, full of ice plugs. Tested all lines and manifold to 9550 psi.
Repaired several leaks on pump trucks. Finally got a good test. Held
safety meeting prior to pumping job. Pressured up on top of Frac value to
2800 psi. Opened value and loaded hole with 102 bbis of clean city
water. Break down at 7560 psi. Pumped 1000 gallons of 15%. Acid.
Pumped a total of 3363 bbls of fluid. Pumped a total of 50,000# of
30/50 PRC sand. Pumped 0.25#, 0.50#, 0.75#, 1.0# and 1.50#. Max.
pumping pressure 8511 psi, average pumping pressure 6444 psi. Max.
rate 44.8 bpm, average rate 41.1 bpm. Final ISIP 5350 psi,. 5 min. 5240
psi, 10 min. 5160 psi, 15 min. 5104 psi. Frac Gradient 0.90 psi. Traced
all sand with Antimony. Good job. RD Halliburton. RU BWWL and RIH
with Flow throughplug and 1- 8' gun. Set plug at 11410'. Picked up 30',
set back down and plug in place. Perforated from 11,228' to 11,236'.
Perforated 2 SPF. Pulled out of hole, all shots fired. RIH with guns and
perforated from 11,172' to 11,180', and from 11,074' to 11,082'. All at 2
SPF. POH, LD guns, all shots fired. RD BWWL. Open well on 22/64
choke. Pressure at 2400 hours 1400 psi. Recovered a total of 820 bb\s
of fluid. LTR: 6779 bbls.

02/20/08 Completion day 52. Flow back well to pit on 14/64 choke. Rig up
Halliburton to Frac Zone 13. Held safety meeting with all hands on
location. Tested all lines and manifold to 9100 psi. All tested OK.
Opened well and loaded hole with 119 bbis of clean citywater. Formation
broke at 7049 at 15.5 bpm. Pumped a total of 3788 bbls of fluid. Max.
rate 42.1 bpm, av. rate 39 bpm. Max. pressure 8032 psi, av. pressure
6066 psi. Pumped in formation 60,300 lb 30/50 PRC sand. Traced all
sand with Iridum. Final ISIP 4980, 5 min. 4678 psi, 10 min. 4569 psi, 15
min. 4507 psi. Good Job. RD and move out Halliburton and BWWL.
Released large diesel heater. Released 15 -500 bbl Frac Tanks.
Greased 10K Frac Value. Filled up 8 frac tanks with filtered water out of
the pit and will use on CO2 jobs. Open well to pit on 16 choke. Pressure
at 4000 psi. Pressure at 2400 hours 2000 psi. Recovered during this
period 1270 bbls. Left To Recover: 9297 bbls.

02/21/08 Completion day 53. Flow and flare well to pit. Open on 14 & 16 choke.
Pressure at 2400 hours. Recovered a total of 2460 bb\s during this
period. Left To Recover: 6837 bbls.

02/22/08 Completion day 54. Continued to flow and flare well to pit. Well open on
14 choke. Recovered a totalof 1440 bbis of fluid during this period. 5397
bbis left to
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02/23/08 Completion day 55. Continue to Flare and Flow well to pit. Well open on
14/64 choke. Recovered a total of 1390 bbis of fluid during this period.
4007 bbis left to recover.

02/24/08 Completion day 56. Continue to flow and flare well to pit. Pressure at
2400 hours 800 psi. Recovered a total of 630 bbis of fluid during this
period. Left To Recover: 3377 bbis.

02/25/08 Completion day 57. Continue to flow and flare well on 12 & 14 choke.
Pressure at 2400 hours 1400 psi. Recovered a total of 440 bbls of fluid
during this time. Left To Recover: 2937 bbls.

02/26/08 Completion day 58. Continued to flow well on 12/14 choke. Pressure at
2400 hours 1200 psi. Recovered a total of 240 bbis of fluid during this
period. Left To Recover: 2697 bbls.

02/27/08 Completion day 59. No report.

02/28/08 Completion day 60. Flow well to pit on 14/13 choke. Pressure at noon
1000 psi. Move in, unload and hook up test separator. Problems with
barton meter and a couple of values. Service hand due out this AM.
Flow and Flare well to pit through separator. Pressure at 2400 hours
2000 psi. Recovered a totalof 90 bbis of fluiid during this period. Left To
Recover: 2377 bbis.

02/29/08 Completion day 61. Flowing and flaring well through test separator.
Continue to have problems with measurments from separator.
Recovered a totalof 342 bbls of fluid during this period. Left To Recover:
2035 bbis.

03/01/08 Completion day 62. Flowing and Flaring well through separator on 16
choke, Pressure at 2400 hours 1000 psi. Recovered a totalof 672 bbls of
fluid during this period. Left to Recover: 1363 bbis. Flowing at a rate of
2040 MCF/D.

03/02/08 Completion day 63. Flowing and Flaring well throughtest Separator. BJ
Coil Services arrived on location at 0900 hours. Spotted unit on wellhead
and began to rig up. BJ supervisor came in trailerand advised his crane
was not large enough to pick up head and their BOP's. Discussed
situation and decided to pick same up with the Rig blocks. After a 2 hour
wait the supervisor came in trailerand advised we did not have the proper
certified sling or shackle. I informed him it was not our responsibility to
provide BJ with either of these items. BJ supervisor made several calls to
his office and they decided to bring out a larger crane tomorrowAM. Shut
well in for a pressure build up. S. I. pressure at 2400 hours 6000
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03/03/08 Completion day 64. Continued to flow well while waiting on BJ crane.
Rigged up crane and rigged up coil unit. Very slow rigging up. Attempted
to test BJ preventers. While trying to test crane operator picked up on
stack breaking down test. Pressured up to 2000 psi. Will test to 7500
psi. Shut down for night. SI pressure at 2400 hours: 6400 psi.

03/04/08 Completion day 65. Well shut in waiting on coil crew. Pressure at 2400
hours: 6400 psi. Finished rigging up BJ coil. Tested BOP's and all lines
to 7000 psi, OK. RIH with 4 1/2" 5 blade mill,motor assy & motor on 1
3/4" coil tubing. Didn't see plug that was supposed to be at 11,410'. RI &
drill up plugs at 11,650', 12,000' & 12,465'. Stripper rubber leaking bad.
Circ clean. Pull coil up hole with bit at 10,998' - above top perforations.
Pump 50 bbl 10 ppg brine water down coil and work on stripper rubber.
Rubber is frozen in sleeve. SDFN @7:00 pm.

03/05/08 Completion day 66. Well SI - SICP 3800 psi. Open well to pit to blow
down pressure, pump warm water down tbg. Tbg slips frozen - open tbg
slips. RIH with coil from 10,998' to 5th plug @ 12,985'. Drill on plug -

motor stalled. PU 6 ft and pulled tight. Run back in to 12,981', set down -

stuck pulling 42K - 13 times. Pump 500 cfm N2 with 1-3/4 bpm water -

circ light fluid to surface. Cut N2 to 350 cfm, pulling up to 47K - 4 times.
5th time cut all fluids and pulled up to 47K. Pulled free. Pulled up to
12,728'. SD to tryto change stripping rubber. Still unable to pull rubber -

appears to be frozen in sleeve. RIH, drilled plugs 5 & 6. Had sand
bridges at 13,413', 13,555', 16,638' (20' bridge), and 13,730'. Washed
thru sand bridges. Tagged plug 7 @ 14,035', plug moving down hole to
14,400'. Started drilling on plugs, chokes plugged off. Pull up hole, circ.
Cleared chokes. Pulled up to 10,993'. Circulating @ 2 1/2 bpm. Circ
hole clean. Pumped 50 bbl 10# brine water down coil. Closed BOP and
SI csg. valve. SDFN @ 10:00 pm.

03/06/08 Completion day 67. Well SI. SICP 4000 psi. Opened Well to pit -

pressure down to 1400 psi within 5 min. BJ attempted again to change
stripper rubber - leaking bad. Can't get window open - frozen. POH with
tbg, motor and mill. Remove coil gooseneck with crane and set off.
Thaw and replace stripper rubber. Disconnect tools - motor and millhave
to be replaced. MU new 4 1/2" 5 blade mjll, motor, and hyd., disconnect,
jars, 2-7/8" motor head assemble. Connect toolsand PT. Would not test.
Had a hole in tubingabove tools. Disconnect tools, cut off about 30' of
crimped tubing, reconnect tools and PT. Transferred Coil from crane to
rig. MU coil unit. RIH to 10,800'. Pumped 50 bbl 10# brine down tbg.
SDFN @8:30
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03/07/08 Completion day 68. Well SI. SICP 4600 psi. Open well on 32 choke.
Start in hole, circ @ 2 1/2 bpm. Drill up plug 8 @ 14,400', plug 9 @
14,615', plug 10 @ 14,960' and plug 11 @ 15350'. RIH to PBTD @
15,434'. Pumped 10 bbl sweep and circulated for 1/2 hr. POH,
Circulating coming out. Hole clean. Disconnect from well head, LD
Weatherford tools, blow coil dry. RD BJ Coil Tubing Unit and Crane.
SDFN @ 11:00 pm.

03/08/08 Completion day 69. Well SI. Black Warrior Wireline on location @ 6:30
am. SICP 5400 psi. Open well on 32 choke & blow pressure down to
2400 while RU wireline. PU Weatherford 10K CBP & Setting Sleeve.
Coulldn't get top or bottom frac valves open all the way. Heating and
working valves. Blew well pressure down to 400 psi and pumped
methanol into valve while working valve. Finally got bottom valve fully
open but lacked 2 turns of fully opening top frac valve. Worked wireline
and was able to get BP thruvalves. RIH and set Weatherford Composite
Bridge Plug at 10,000'. POH with setting tool and RD wireline. Pressure
down to 300 psi - started pumping water down casing. CP 1800 psi.
Open to well on 16 choke; pressure down to 1400 psi - opened to 18
choke. Pressure down to 1000 psi - opened to 22 choke. Pressure down
to 500 psi - opened to 28 choke. Pressure down to 400 psi - opened to
32 choke. Pressure down to 300 psi closed choke & pumped 150 bbl
water down casing. Unbolt frac valve at Tbg. Head. PU frac valves and
visually inspect the inside of the tubinghead for any damage from sand -

tbg head OK. MUfrac valve on tbg head. Valves closed. SDFN @9:00
pm.

03/09/08 Completion day 70. Well SI. SICP 1800 psi, bled off pressure. Remove
and load out 2 frac valves and spool. NU 10K BOP's. RU Mountain
States Pressure Service snubbing unit. PU stand of DC Break & LD
collars. Number and tally tubing and rabbit tubing as the stands were
picked up to run. Ran 4 1/2" bit (.33'),X-Over (.80'),Float Sub (.88'),
POBS (1.24'), 1 jt 2 7/8" 6,5#, P-110 tbg (32.64'), XN Nipple (.88'),1 jt. 2
7/8" 6.5#, P-110 tbg (32.78'), X nipple (.73'). RIH with 65 stands
(4249.57') 2 7/8" 6.5#, P-110 tubing.Bit @4322'. Tbg and Csg are full of
water. Installed TlW valve in tbg, Closed Csg valve and Closed BOP.
Drained pump & lines . Well secure - SDFN @7:00 pm.

03/10/08 Completion day 71. Well shut in waiting on daylight. Snub in hole with 2
7/8" P-110 tubing to 10,058'. Tag Plug at 10,058'. Repairs to power
swivel. Rig up power swivel and drill out plug at 10,058'. Pressure
immediately went to 4600 psi after drilling plug. Bled down pressure to
2600 psi and continued in hole with tubing. Current depth is 11,691'.
Secured well for night. Installed TIW value and SDFN. Flowing well
during night to keep pressure down while snubbing in hole to land
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03/11/08 Completion day 72. Flow and Flare well to pit during night. Bleeding
down pressure from 3400 psi to 1200 psi. Flowing on 40/32 choke.
Recovered a total of 1600 bbis of water during this period. Continued to
snub in hole with Mountain States Snubbing Services. Ran in hole with
474 joints of 2 7/8" P-110 tubing. Cleaned out to 15,404'. Have 1
damaged joint of tubingleft on location. Picked up and laid down 9 joints
of tubing. Made up hanger and landed same. E.O.T. at 15,075'.
Pressure at 1500 to 2000psi while running in with tubing. Tighten lock in
screws on tubing hanger. Rig Down Snubbing unit. Nipple Down BOP's,
Nipple up 7 1/16" X 10 k upper tree. Test same to 10000 psi, ok.
Attempting to pump off sub and bit. Key Well Service would not maintain
any steady pressure due to seats and liners leaking. Finally got pressure
to 3200 psi and it appeared sub was pumped off. Rigging down rig. Will
release Key rig and move off location tomorrow. Released the following
equipment today:Fork Lift, BOP's, DrillCollars, Washington Head, and all
handling tools from Weatherford. Bit and pump off sub pumped off.
Flowing back through tubing,well flowing on a 24 choke, recovered a
totalof 2200 bbis of water during this period. Pressure at 400 psi.

03/12/08 Completion day 73. Flow back well throughtubing. Flowing on 24 choke.
Pressure at 400 psi with well unloading water. 1000 psi on casing.
Loading out rental tools. Released BOP's, Accumulator, Flanges, 4- drill
collars, and all rental subs. Loaded out truck with rental fork lift. Rig
Released at 0900, 3-12-08. Rig up PLS logging services and ran in hole
with Protechnics tracer log. Logged from 15430' to 10700'. Results of log
will be sent in to Greg Olson. SICP 3200 psi, SITP 2000 psi. Started
bleeding down well to put in separator. At 2400 hours Flowing tubing
pressure 1000 psi, casing pressure 1700 psi. Flowing well on 18/64
choke. Flowed a totalof 1240 bb\s of fluid during this period.

03/13/08 Completion day 74. Continued to flow and flare well through separator.
Waiting on Natco to line out test separaror. Flaring through separator
while Natco adjusts charts and orfice plates on separator. Flaring well
through test separator. Pressure on tubing at 2400 hours 1200 psi,
casing 1800 psi. Flowed a total of 375 bbls of fluid during this period.
Flowng at a rate of 2036 MCF/d. Cleaned up and bladed location.

03/14/08 Completion day 75. Testing well throughtest separator. Continue to flow
well throughtest separator. Flowing well on 18 choke. Pressure at 1100
psi on tubing,pressure on casing 1700 psi. Well flowing at a rate of 1908

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE
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Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

03/15/08 Completion day 76. Continued to flow well through test separator.
Flowing tubing pressure 1000 psi, SICP 1700 psi. Flowing well on 18
choke. Made a totalof 225 bbis of fluid during this period. Yesterday well
flowed a total of 301 bbis of fluid. I failed to include this on the report.
Flowing at a rate of 1950 MCF/D

03/16/08 Completion day 77. Continued to flow well through test separator.
Flowing tubing pressure 1000 psi, SICP 1600 psi. Recovered a total of
218 bbis of fluid. Flowing at a rate of 1950 MCF/d.

03/17/08 Completion day 78. Flowing well through test separator. Pressure on
tubing1000 psi, SICP 1600. Flowing at a rate of 1950 MCF/d. Well shut
in while moving separator away from well head. Could not move it until
now due to Key Well Services pump and tank in the way. Setting up flare
stack along with rigging up separator. Flowing well to pit while waiting on
daylight to finish hooking up flare stack and separator. Flowing tubing
pressure 800 psi, SICP 1400 psi.

03/18/08 Completion day 79. Compleded hook up on flare stack and separator.
Testing well through separator. Flowing tubing pressure at 2400 hours
1000 psi. SICP 1600 psi. Recovered a total of 135 bbis of fluid during
this period. At 2400 hours flowing at a rate of 1031 MCF/d on 18 choke.

03/19/08 Completion day 80. Continue to test well through separator on 18 choke.
Flowed back a total of 199 bbis of fluid during this period. At 2400 hours
flowing tubingpressure 800 psi, SICP 1400 psi. 912 MCF/dd

03/20/08 Completion day 81. Continued to flow test well through separator.
Flowing tubingpressure 800 psi. SICP 1400 psi. Flowed back a total of
192 bbls of fluid during this period. 912 MCF/d

03/21/08 Completion day 82. Continued to test well through test separator.
Flowing tubing pressure 800 psi, SICP 1400 psi. Recovered a total of
195 bbis of fluid during this period. 912 MCF/d

03/22/08 Completion day 83. Continued to test well through test separator.
Flowing tubingpressure at 800 psi, SICP 1400 psi. Flowed back a tol of
195 bbis of fluid during this period. 949 MCF/d

03/23/08 Completion day 84. Continued to test well through test separator.
Flowing tubing pressure 800 psi, SICP 1400 psi. Recovered a total of
186 bbls of fluid during this period. 1026
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Daily Reports
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03/24/08 Completion day 85. Continue to test well on 18 choke through test
separator. Flowing tubingpressure 800 psi, SITP 1300 psi. Recovered a
totalof 182 bbis of fluid during this period. 1071 MCF/d.

03/25/08 Completion day 86. Continue to test well. Flowed back a total of 179
bbis of water during this period. Flowing tubing pressure 800 psi, SICP
1300 psi. 1117 MCF/d

03/26/08 Completion day 87. Flow test well through test separator. Flowing tubing
pressure 800 psi, SICP 1300 psi. Flowed back a totalof 187 bbls of fluid
during this period. 1064 MCF/d

03/27/08 Completion day 88. Continued to test well through separator. Visually,
well appears to be making more gas and water than the separator meters
are showing. Ordered out a new calibrated meter for replacement and
old meter was not correctly measuring gas. At 1400 hours after the meter
was changed the correct reading is 1733 MCF/d. At 2400 hours 1854
MCF/d, on 18 choke. Flowing tubing pressure 800 psi, SICP 1300 psi.
187 water during this period.

03/28/08 Completion day 89. No report.

03/29/08 Completion day 90. Continue to test well through separator. Flowing
tubing pressure 750 psi, SICP 1250 psi. Recovered a totalof 151 bbis of
fluid during this period. Resistivity 550, 1854 MCF/d.

03/30/08 Completion day 91. Continue to test well. Flowing tubing pressure at
2400 hours 700 psi, SICP 1300 psi. Recovered a totalof 140 bbis of fluid
during this period. At 2400 hours rate at 1677 MCFld. Low tubing
pressure at 1800 hours 650 psi. Low casing pressure at 1800 hours 1250
psi. Rate at 1900 hours 1565 MCF/d. Resistivity: 1500

03/31/08 Completion day 92. Continue to test well on 18 choke. Flowing tubing
pressure 750 psi, SICP 1250 psi. Recovered a total of 156 bbis of fluid
during this period. 1564 MCF/d

04/01/08 Completion day 93. Continued to flow well on 18 choke. Flowing tubing
pressure 700 psi, SICP 12550 psi. Recovered a total of 136 bbls of fluid
during this period. 1416 MCF/d

04/02/08 Completion day 94. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a total of 135 bbis of fluid
during this period. 1551
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STATE OF UTAH CONFIDENllALFORM 9
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS N/FINDIAN,ALLOTTEEORTRIBENAME:

7. UNIT or CA AGREEMENT NAME:
Do not use this form for proposals to drill new wells,significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILL fomi for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
OIL WELL GAS WELL OTHER RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
Petro-Canada Resources (USA) Inc .

43-013-33443
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WlLDCAT:

999 18th St., Ste. 600 crry Denver STATE CO zi,80202 (303) 297-2300 undesignated
4. LOCATION OF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, T11S, R14E, SLB&M COUNTY: DUCHESNE

QTRIQTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

11. CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONO NOTICE OF INTENT
(Submit in Duplicate) ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date work will start: CASING REPAIR NEW CONSTRUCTION TEMPORARILY ABANDON

CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

CHANGE TUBING PLUG AND ABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELL STATUS PRODUCTION (STARTIRESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLE PRODUCING FORMATIONS RECLAMATION OF WELL SITE OTHER: Status
CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada spud the subject well on 8/24/2007
09/24/2007 - drilling ahead
10/21/2007 - TD well at 15,500'
11/21/2007 - Released drilling rig
12/31/2007 - Commenced completion operations
01/31/2008 - Flowing to pit
02/29/2008 - Flowing and flaring well to pit
03/29/2008 - Flow test throughseparator
04/02/2008 - Continue to test well
05/06/2008 - Continue to complete well

Attached please find a complete chronological well report.

NAME (PLEASE PRINT) Susan Miller TITLE Regulatory Analyst

SIGNATURE DATE 5/6/2008

(This space for State use only)

RECEIVED
MAYO8 2008

(5/2000) (See Instructions on Reverse Side) OfVOFOIL,GAS&
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Rye Patch Fed 24-21 CONFilENTIALOperator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M

Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

Densilog/Neutronlog. Set plug at 11,040'. Picked up 100' and Ran in and
tagged solid at top of plug at 11,040'. Pulled out of hole with setting tool.
Laid down lubicator. ND BOP's. Remove leaking Frac Valve and replace
with newly tested Frac Plug. Pick up lubricator and RIH with a 11'- 4"
casing gun, 120 degree phasing, 23.5 gm, .43 dia. (35" penetration).
Perforated from 10,932' to 10,943' with 2 SPF. Pull out of hole, all shots
fired. RD

Rye Patch Fed 24-21 CONFilENTIALOperator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M

Duchesne County, Utah
API No. 43-013-33443
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

parted. Did not pull out of the rope socket but had parted leaving in hole
cable head, 2-7' weight bars, CCL, and setting tool. Well immediately
began to blow and unloaded the hole. Blew out all of the tools left in hole
plus approximately 25' of wire. Shut in blind rams and secured well. No
injuries, no fluid touched the ground. Rigged down Wire Line. Inspected
rig for damage. Found 2 girts in the derrick damaged. Laid down derrick
for further inspection. Ordered out Certified derrick inspector to check out
same. Inspecrtor arrived and said repairs could be done on location in 2
to 3 days. Well Shut in and secure.

04/29/08 Completion day 121. Well Shut in. Wait on coiled tubingunit. Repairs to
derrick. Changing out 2 girts and cross members in derrick. SICP 3000
psi. Well shut in.

04/30/08 Completion day 122. Well shut in. SICP 4600 psi. Waiting on Coil Unit
to clean out to TD.

05/01/08 Completion day 123. Shut in for night. SICP 5100 psi. Halliburton Coil
Tubing Unit arrived on location. Spotted Coil equipment to well head and
rigged up. Wait on daylight

05/02/08 Completion day 124. Shut in for night. SICP 5100 psi. Bleed down
casing while finish rigging up coil unit. Make up Weatherford motor and 4
1/2" drag bit. HELD SAFETY MEETING. Filled coil with clean fresh
water from storage tanks on location. Tested tools to coil to 25K,
pressure test to 2500, function test 1.5 BPM/2000 psi. RIH with coil to
15,402. Circulating out slight traces of sand. Recovered several small
pieces of rubber and metal from Wire Line tools. Pump Rate 2 BPM while
running in hole. Pumped 19 bbis pill on bottom and circulated out same.
Start out of hole with Coil. RD Halliburton Coil Unit and released same.
Shut down for night.

05/03/08 Completion day 125. Wait on Daylight. Move in and rig up BWWL.
Install lubricator with crane. Make up Gauge ring and junk basket.
Attempt to RIH with same. Could not get past well head due to a ice plug
from flowing the well back. Unable to locate hot oiler. Sent crew home
until Monday. Will rig up tarp and heater to thawout well head. Well shut
in with heater and tarp thawingout well head.

05/04/08 Completion day 126. Thawing out well head.

05/05/08 Completion day 127. SDFN. Loaded 2 Mountain Movers with sand.
Preparing to Frac in the AM. Wait on Daylight. Move in and rig up
BWWL. Make up 5 1/2" Solid composite plug and run in hole. Tagged a
soft fill at 945'. Worked in hole slowly to 12500'. Correlated
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Daily Reports
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04/23/08 Completion day 115. Wait on daylight. Well shut in. SITP & SICP 6000
psi. Hook up hot oiler and thaw out well head. Install BPV. RD
lubricator. Install Flange on Frac valve and NU BOP's. RU Mountain
States Snubbing services. Bleed down well pressure from 6000 psi to
3000 psi on 18 choke. Flowing back dry gas with no water. Pump 50
bbis water down tubingto top killwell. POH w/ Snubbing unit 65 jts of 2-
7/8" tubing,laying down. Tubing stands too tallto pull. Well shut-in. ISIP
on casing 1400 psi.

04/24/08 Completion day 116. Wait on Daylight. Flowing well. SICP 4400 psi @
5:00 w/ 12 choke. SICP 3300 psi @6:00 w/ 15 choke. SICP 2800 psi @
7:00 w/ 18 choke. Pump 50 bbis water to top kill tubing. POH with
Snubbing unit 94 jts (156 total). EOT approximately 10005 ft. Estimate
45-50 Bbis water recovered to pit during snubbing operations. Wait on
Wireline truck to run production logs. Flowback well overnight.
Recovered 39 Bbls of water by 24:00.

04/25/08 Completion day 117. Flowback well to relieve pressure and remove
water for wireline production logs. Recovered 45 Bbls water in 7 hrs.
Casing Pressure 900 psi. Wait on wireline logs. Maintain well flowing
back on 14 choke. R/U and run wireline production logs. R/D Production
logging equipment and attempt to set 2-7/8" tubingplug in x/n nipple.

04/26/08 Completion day 118. Attempt to set tubingplug. Main pulley on wireline
truckseized. POH w/ wireline and wait on replacement pulley. Wait on
replacement pulley for wireline truck. Attempt to set tubing plug in x/n
nipple. Set tubing plug in x nipple. R/D wireline truck. Shut in well,
WOD. Shut in well.

04/27/08 Completion day 119. Wait on Daylight. SICP 3400 psi. Opened
gradually to 14 choke. R/U catwalk and pipe racks. Safety Meeting.
POH 318 jts w/ Snubbing unit. R/D Snubbing unit. SICP 600 psi. Shut in
well and wait for daylight.

04/28/08 Completion day 120. Wait on Daylight. RU Black Warrior W.L. Install
Lubricator. Make up and RIH to 60' with Gauge Ring and Junk Basket.
Pulled out of hole. Junk Basket full of sand. Lay down ring and basket.
Made up 5 1/2" Composite Bridge Plug and start in hole. At 9800' tagged
fill. Worked throughsame and ran in to the collar below 11040'. Tools
appear to be sticky. Attempted to set plug at 11,040'. Plug appeared to
set. Pull up 100', again very sticky. Ran in to 11,040 and set down on
what was thought to be the plug. Bled down well. Well bled down to 0
pressure but had a slight blow. Started out of the hole. At 3000' had no
line weight. Indications were the line had pulled out of the rope socket.
Well continued to have slight blow. Finished out of the hole and line
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5:00 w/ 12 choke. SICP 3300 psi @6:00 w/ 15 choke. SICP 2800 psi @
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Recovered 39 Bbls of water by 24:00.

04/25/08 Completion day 117. Flowback well to relieve pressure and remove
water for wireline production logs. Recovered 45 Bbls water in 7 hrs.
Casing Pressure 900 psi. Wait on wireline logs. Maintain well flowing
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

04/13/08 Completion day 105. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200.

04/14/08 Completion day 106. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi.

04/15/08 Completion day 107. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi.

04/16/08 Completion day 108. Continued to test well on 18 choke. Flowing tubing
pressure dropped to 650 psi and SICP dropped to 1100 psi.

04/17/08 Completion day 109. Continue to test well on 18 choke. Flowing tubing
pressure 600 psi, SICP 1100 psi.

04/18/08 Completion day 110. Continue to test well on 18 choke. Flowing tubing
pressure 600 psi, SICP 1100 psi. Shut well in at 1200 noon. Rig due in
today but has been delayed until Monday. Rigged down Premier Flow
Back Services and released same. Released at 1700 hours on 4-18-08.
Rigged up bleed down line from well head to pit through manifold.
Separator and flare stack stillrigged up. SITP 2600 psi, SICP 2900 psi.

04/19/08 Completion day 111. Well shut in waiting on Rig. SICP 5000 psi, SITP
5000 psi. 5000 psi gauges on tree. Will install 10000 psi gauges

04/20/08 Completion day 112. Waiting on Rig. Well Shut In. 5000 psi gauges
maxed out at 5000 psi on both tubingand casing. Will change out today.

04/21/08 Completion day 113. Move in Excell Services Rig and Rig up. Changed
5000 psi gauges to 10000 psi gauges. SICP; 5600 psi, SITP 5600 psi.
Rig up Lubricator and run BPV. Bleed down pressure. BPV holding. ND
Tree. Install 10 K Frac valve. Break down and install bottom value from
tree on top of Frac Value as a safety precaution. Pull BPV. Frac Value
leaking. SDFN. Will replace Frac value tomorrow.

04/22/08 Completion day 114. Waiting on Frac Value. SICP 5600 psi and SITP,
5600 psi. Rigged up Lubricator and set BPV. BPV held okay. Removed
leaking Frac Valve. Installed new Frac valve. Pulled BPV and checked
same. Attempt to re-run BPV before installing flange and BOP's. Unable
to make up BPV due to freezing in well head. Pumped in Methenol and
waited 1 hour. Unable to get BPV in to hanger. Rig up pump and tank.
Ordered out hot oiler for tomorrowAM. Will attempt to thaw out well
head. Shut down for
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04/18/08 Completion day 110. Continue to test well on 18 choke. Flowing tubing
pressure 600 psi, SICP 1100 psi. Shut well in at 1200 noon. Rig due in
today but has been delayed until Monday. Rigged down Premier Flow
Back Services and released same. Released at 1700 hours on 4-18-08.
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04/19/08 Completion day 111. Well shut in waiting on Rig. SICP 5000 psi, SITP
5000 psi. 5000 psi gauges on tree. Will install 10000 psi gauges

04/20/08 Completion day 112. Waiting on Rig. Well Shut In. 5000 psi gauges
maxed out at 5000 psi on both tubingand casing. Will change out today.

04/21/08 Completion day 113. Move in Excell Services Rig and Rig up. Changed
5000 psi gauges to 10000 psi gauges. SICP; 5600 psi, SITP 5600 psi.
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head. Shut down for



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

03/29/08 Completion day 90. Continue to test well through separator. Flowing
tubingpressure 750 psi, SlCP 1250 psi.

03/30/08 Completion day 91. Continue to test well. Flowing tubing pressure at
2400 hours 700 psi, SICP 1300 psi.

03/31/08 Completion day 92. Continue to test well on 18 choke. Flowing tubing
pressure 750 psi, SICP 1250 psi.

04/01/08 Completion day 93. Continued to flow well on 18 choke. Flowing tubing
pressure 700 psi, SICP 12550 psi.

04/02/08 Completion day 94. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi.

04/03/08 Completion day 95. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/04/08 Completion day 96. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/05/08 Completion day 97. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1250 psi.

04/06/08 Completion day 98. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/07/08 Completion day 99. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/08/08 Completion day 100. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/09/08 Completion day 101. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi.

04/10/08 Completion day 102. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi.

04/11/08 Completion day 103. Continued to Test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi.

04/12/08 Completion day 104. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200
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STATE OF UTAH FORM 9
DEPARTMENTOF NATURAL RESOURCES

DIVISION OF OIL, GAS AND MINING 5 LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS
6 FINDIAN,ALLOTTEEORTR1BENAME:

7 UNITor CA AGREEMENT NAME:
Do not use this form for proposals to drillnew wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or to N/Adrillhorizontal laterals. Use APPLICATIONFOR PERMIT TO DRILLform for such proposals.

1. TYPE OF WELL 8. WELLNAMEand NUMBER:
OILWELL O GAS WELL O OTHER RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:

Petro-Canada Resources (USA) Inc 43-013-33443
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDANDPOOL, OR WILDCAT:

999 18th St., Ste. 600 crry Denver STATE CO ZP 80202 (303) 297-2300 undesignated
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, TiiS, R14E, SLB&M COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN NENW 24 11S 14E STATE:
UTAH

ii. CHECKAPPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONO NOTICE OF INTENT
(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER: ÛUrrent Status
CONVERT WELLTYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pedinent details including dates, depths, volumes, etc.

Petro-Canada spud the noted well at 2200 hrs on 08/18/2007.

Completion operations were commenced on 12/31/2007.

As of 06/18/2008:
Petro-Canada is continuing completion operations.

Attached please find a chronological well completion report to date.

NAME(PLEASE PRINT) Susan Miller TITLE RB9 latory Analyst

SIGNATURE DATE 6/18/2008

(This space for State use only} RECEIVED

JUN2O2003
(5/2000) (See Instructions on Reverse Side)

D\v.OFO\L,GAS&
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Daily Reports
TIGHT HOLE

COMPLETION REPORTS -

12/31/07 Completion day 1. Well Shut in. Opened well to flow back tank at 1530
and flowed back to tank. Si pressure was 2200 psi. Opened well on 10
choke. Well flowed back gas with small amounts of fluids. Unable to get
measurement on fluid due to frozen tank bottoms. Very little fluid during
this flow back period.

01/01/08 Completion day 2. No report.

01/02/08 Completion day 3. Well flowing gas to flow back tank on 10 choke.
Traces of water but not enough to measure. Crews arrived and we put
well to pit on 10 choke. Ignited gas and had strong blow with a 10' to 12'
flare. Flare is steady with slight heads of water. Again water is not strong
enough to put out flare. Pressure has slightly increased to 1050 to 1100
psi. Moved in and RU BWWL. RIH with GR and logged from 15378' to
8000'. Indications are that we have fill up above where we need to set
Frac Plug. Will need to RIH with Bit & Scraper and clean out to below
15,400'. Having a very difficult timetryingto correlate logs. RD BWWL.
Continued to flare well on 10 choke. Pressure has increased to 1100 psi.
Have a good 10' to 12' flare with small amounts of water.

01/03/08 Completion day 4. Continued to Flare well to pit. Pressure holding at
1100 psi. Flaring well on 10 choke. No fluid recovery. Finished rigging
down BWWL and releasing them. Thawed out BOP's and Nippled up
same. Preparing to killwell in the AM with 2% KCL and RIHto clean out
to TD. Continue to Flare well to pit on 10 choke. Pressure remains to be
a steady 1100 psi. Well is not making any fluid. Flaring with a 10' to 12'
flare. No signs of oilor condensate.

01/04/08 Completion day 5. Change out gauges on manifold.

01/05/08 Completion day 6. Continued to flair well to pit. Flowing on a 13 choke
with pressures at 1050. Manifold and all lines freezing up. Hooked up
large diesel heater and tarped manifold. At 1100 hours shut well in due to
high winds. Unable to keep gas burning. Moved in and rigged up Coil
tubing services. At 1700 hours finished RU Coil Services and opened
well to pit. Pressure at 145 psi, on 12 choke. Flared well with good 12' to
14' flair.

01/06/08 Completion day 7. Flared well to pit on 12 choke, pressure at 1200 psi.
No fluid recovery during this period. Finish rigging up coil unit. Hooked
up to water tank, tank holding 500 bbis of 145 degree 2% KCL water.
Held Safety Meeting. Make up 4 1/2" drag bit, XO, 2 7/8" PDC Motor and
start in hole with 1-3/4" coiltubing. Tagged fillat 15,415'. Circulating with
2% KCL and 500 SCF of N2. Washed downE°CS¾DSand was firm

JUN2O2008

DN.0F0\L,GAS&
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Daily Reports
TIGHT HOLE

to hard taking4 to 5K to wash. Pumping at a rate of 2.25 BPM. Flowing
back N2 and water. Pressure at 300 to 500 psi. Flowing back to flow
back tank. Pumped a total of 525 bbis of water. Indications are we are
on the Float Shoe at 15,442'. Circulate hole clean, pressure at 300 psi,
well unloading water. POH with coil tubing. Dried out coil tubingwith N2,
rigged down and released coil unit. Pumped a total of 525 bbis of fluid.
Recovered a total of 256 bbls at 2200. 269 bbis left to recover. Flowing
well to pit. Heavy snowfall for the past 2 days. Snowed over 2' in past 36
hours and stillsnowing. Equipment having troubleon the roads from here
to Roosevelt and Vernal. Having to assist some of our equipment in and
out of the location. Flowing well back to flow back tank on 15 choke 400
psi, recovered a total of 229 bbis of water. Correction on water used to
circulate with. Pumped a totalof 500 bbls. Have now recovered a totalof
270 bbis. Left to recover is 229 bbls.

01/07/08 Completion day 8. Thawed out Frac Valve while rigging up BWWL to run
GR log to determine where perforations are and see where Frac went.
RIH with log and tagged bottom at 15434'. Log from 14,000' to TD. POH
and RD WL. Thaw out flow lines and open well on 21 choke. Pressure at
1300 psi. Continue to flow and flair well to pit. Choke size ranging from
21 to 15 in attempt to unload water. No fluid recovery during this period.
Pressure at 2400 hours is 1300 psi.

01/08/08 Completion day 9. Continued to flair well to pit. Pressures ranging from
1300 psi down to 1150 psi. Adjusting choke size as needed to keep well
from freezing up. Temperature at -8 degrees at midnight, with a light
snow. Choke size decreased from 18 down to 14. No fluid recovery
during this period.

01/09/08 Completion day 10. Continued to flair well while waiting on flange to rig
up Slick Line Truck to run tracer log. Protechnics was informed of what
theywould need to rig up. RU and RIH to trace 1st Frac. Traced Iriidum
and results looked the same as on GR log. Log will be sent to Greg in
Denver officetonight. RD Slick line and RU BWWL. Made up composite
BP and perforating gun and ran in hole. Set plug at 15,350'. Perforated
bottom zone at 15,325 to 15,330'. Perforated with 4" casing gun 23.5
gm and .43 dia. Shot 2 SPF. POH, LD gun, all shots fired. Picked up
loaded guns and ran in hole. Perforated from 15,250 to 15,255', 15,050
to 15,058, and 14,994 to 14,998'. All shots were 2 SPF. Pulled out of
hole and all shots fired. Used extreme caution while correlating before
setting plug and perforating. RD BWWL. Left logging truck and
equipment on site to be ready for next zone on Friday PM. Well shut in
for Frac on Friday, 01/11/08.

01/10/08 Completion day 11. Well shut in while preparing to

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Daily Reports
TIGHT HOLE

to hard taking4 to 5K to wash. Pumping at a rate of 2.25 BPM. Flowing
back N2 and water. Pressure at 300 to 500 psi. Flowing back to flow
back tank. Pumped a total of 525 bbis of water. Indications are we are
on the Float Shoe at 15,442'. Circulate hole clean, pressure at 300 psi,
well unloading water. POH with coil tubing. Dried out coil tubingwith N2,
rigged down and released coil unit. Pumped a total of 525 bbis of fluid.
Recovered a total of 256 bbls at 2200. 269 bbis left to recover. Flowing
well to pit. Heavy snowfall for the past 2 days. Snowed over 2' in past 36
hours and stillsnowing. Equipment having troubleon the roads from here
to Roosevelt and Vernal. Having to assist some of our equipment in and
out of the location. Flowing well back to flow back tank on 15 choke 400
psi, recovered a total of 229 bbis of water. Correction on water used to
circulate with. Pumped a totalof 500 bbls. Have now recovered a totalof
270 bbis. Left to recover is 229 bbls.

01/07/08 Completion day 8. Thawed out Frac Valve while rigging up BWWL to run
GR log to determine where perforations are and see where Frac went.
RIH with log and tagged bottom at 15434'. Log from 14,000' to TD. POH
and RD WL. Thaw out flow lines and open well on 21 choke. Pressure at
1300 psi. Continue to flow and flair well to pit. Choke size ranging from
21 to 15 in attempt to unload water. No fluid recovery during this period.
Pressure at 2400 hours is 1300 psi.

01/08/08 Completion day 9. Continued to flair well to pit. Pressures ranging from
1300 psi down to 1150 psi. Adjusting choke size as needed to keep well
from freezing up. Temperature at -8 degrees at midnight, with a light
snow. Choke size decreased from 18 down to 14. No fluid recovery
during this period.

01/09/08 Completion day 10. Continued to flair well while waiting on flange to rig
up Slick Line Truck to run tracer log. Protechnics was informed of what
theywould need to rig up. RU and RIH to trace 1st Frac. Traced Iriidum
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01/11/08 Completion day 12. Well shut in for Frac. Opened well and attempted to
bleed down pressure. Pressure at 1850 psi, flared well to pit while
waiting on Halliburton . Ppressure holding at 1800 on 12 to 14 choke.
Left well open until noon. Pressure at 1650 and still blowing hard on 14
choke. Moved in Halliburton Frac equipment to Frac zone 3. Waiting on
Halliburton generator to run Tech Command Center. Finished RU
Halliburton. Held safety Meering, tested all lines to 9800 psi. Loaded
hole with 221 bbis of fresh water and 1000 gallons of 15% Acid.
Pressured up to 10000 psi and could not break down formatrion. Let
pressure bleed down to 7500 psi and brought pressure back up to 10 K
rapidly but formation would not break down. Discussed problem with
Halliburton and P/C Drilling Manager who is on location and it was
decided to get 15 K iron brought to location. Opened well to pit at 1500
hours to flow back frac water. Pressure at 6800 psi. Pressure bled down
to 0 recovering 110 bbls of fluidwith 111 bbls left to recover.

01/12/08 Completion day 13. No report.

01/13/08 Completion day 14. Well open venting gas with 1000 psi on 14 choke.
No fluid recovered during this period. Shut well in at 0700 to rig up
Stinger. Move in and rig up Stinger. Rigging up Halliburton 15 K lines.
Waiting on a 15 K floor valve from Vernal. Held safety meeting. Tested
all lines to 12700 psi. Loaded hole with clean fresh filtered water and
1000 gallons of 15% Acid. Pump in pressures very high. Max psi 12004,
Average pressure 9570 psi, Max. pumping rate 38.5 bpm, average
pumping rate 29.1 bpm. Pressure rise once 0.5 #/gal sand hit formation.
Pumped approx. 37% of designated sand amount. 33.5% in formation,
134 sacks of 30/60 bauxite in formation and 17.5 sacks left in casing
(150'). Traced all sand with Protechnics. Traced with SB-124 ZW
(Antimony). ISIP 10370 psi, 5 Min. 8535, 10 min. 8537 psi, 15 min. 8541
psi. This was a Mancos Frac in Zone 3. Total fluid pumped 1884 bb\s.
RD Halliburton, RD Stinger. Covered well head with tarps and hooked up
2 heaters to keep well head from freezing. Opened well on 24 choke.
Pressure bled from 7000 psi to 0 in 45 minutes.

01/14/08 Completion day 15. Well open on 24 choke, 0 pressure with a medium
blow. Flowed back a total of 160 bbis of frac water. Rigging up
Halliburton. Supervisor advised that he would be unable to Frac today
due to mechanical problems with 2 of his pumpers. Rig them down and
tooksame to townfor repairs. RU BWWL and ran in hole with4.0 Gauge
Ring and Junk Basket. Ran in slowly while checking for frac sand that
was supposedly in casing. Ran in to 14,970' and did not tag sand. POH
with W.L. Made up Halliburton Flow through Plug and perforating gun
and ran in hole. Set Flow Through plug at 14,960'. Pulled up and
perforated at 14,913' to 14,918'. Perforated 2 SPF with 4" casing gun.
Pulled out of hole. All shots fired. LD setting tooland made up
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Pumped approx. 37% of designated sand amount. 33.5% in formation,
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(Antimony). ISIP 10370 psi, 5 Min. 8535, 10 min. 8537 psi, 15 min. 8541
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RD Halliburton, RD Stinger. Covered well head with tarps and hooked up
2 heaters to keep well head from freezing. Opened well on 24 choke.
Pressure bled from 7000 psi to 0 in 45 minutes.

01/14/08 Completion day 15. Well open on 24 choke, 0 pressure with a medium
blow. Flowed back a total of 160 bbis of frac water. Rigging up
Halliburton. Supervisor advised that he would be unable to Frac today
due to mechanical problems with 2 of his pumpers. Rig them down and
tooksame to townfor repairs. RU BWWL and ran in hole with4.0 Gauge
Ring and Junk Basket. Ran in slowly while checking for frac sand that
was supposedly in casing. Ran in to 14,970' and did not tag sand. POH
with W.L. Made up Halliburton Flow through Plug and perforating gun
and ran in hole. Set Flow Through plug at 14,960'. Pulled up and
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gun. RIH and perforated 14,788' to 14,803' and from 14,720 to
14,725'. AIIwith 2 SPF. POH all shots fired. RD BWWL. Open well on
18 choke, pressure at 2200 psi, bled down to pit. Recovered 44 bbls of
frac fluid.

01/15/08 Completion day 16. Well open on 18 choke, 0 pressure with medium
blow. Recovered 46 bbis of frac fluid. Move in and rig up Stinger. Sting
in wellhead. Move in and rig up Halliburton to Frac Zone 4. Halliburton
had problems with lines, hoppers, and hoses being frozen. Began testing
lines. It took 2 hours to repair leaks in Halliburton Equipment. Held
safety meeting and finished testing lines to 12,200 psi. Frac Zone 4 with
3440 bbls of fresh clean city water. Pumped a total of 56,500# of 30/50
ceramic bauxite. Broke formation down at 10800 psi. Max. psi 11006,
average psi 9344 with maximum rate for short period was 35.34 bpm,
average rate was 29.49 bpm. Lost 1 pump at the beginning of the job
and made repairs on 2 others on the fly. Traced all sand with IRIDUM
(IR-192 ZW). Final ISIP 8027 psi, Final Frac Gradient 0.98, ISIP 5 min.
7870, 10 min. 7796, 15 min. 7747. RD Halliburton, Sending pumps to
townfor repairs. RD Stinger. Sent Stinger to town. Note: design rate of
40 BPM could not be achieved due to malfunctioning pump trucks. LA
pump on blender was lost during 0.75#lgal sand stage, FR was manually
trickledinto blender tub. 2 other pumpers were worked on during job.
Run in hole with BWWL. Run in with Flow through plug and perforating
gun. Pressure at 7600 psi when starting in hole. Pressure began to
increase and at 8500' pressure was at 10K plus. Started pulling out of
hole slowly. Pulled up lubricator. Tools would not go in lubricator due to
ice plug. Tools in master valve. Waiting on hot oiler. Continue to wait on
Hot Oiler to thawout Lubricator.

01/16/08 Completion day 17. Waiting on Hot Oiler, called 7 different companies
tryingto get 1 to location and they are all busy due to the very frigid
weather. High pressure pump arrived at 1500 hours. Pumped in 150
gallons of methanol. Appears now that along with ice plug the rams are
partially closed not allowingthe toolsto get all the way into the Lubricator.
BWWL sending out specialist from Wyoming to bleed down pressure that
is trapped behind rams. Hot Oiler arrived and heated Lubricator, still
could not get tools up in Lubricator. Tools hanging in aster valve.
Flowing well to keep pressure down. Pressure at 2000 psi at 2400 hours.

01/17/08 Completion day 18. Trying to free up tools. Warmed up Lubricator and
well head all night with hot oller. No ice in either. Continued to flow well
to pit. Pressure a 2400 hours 5000 psi. Flowing on 14 choke. Thawed
out rig pump and lines and pumped 80 bbls of 2% KCL down hole. Pump
pressure 1000 psi at 4 BPM. Did not pressure up at tools at 112'.
Changing out hydraulic hoses on 10K trailer. Opened up relief valve on
top of Lubricator and pressure dropped to 0 indicating rams are
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This is why line will not go up or down. Rigged up a high pressure
manual pump and hooked to 10 K BOP. Pressured up to 4000 psi and
one side of preventers opened. Pulled tools up from 112' to 7', 8'.
Hooked up to other side and tryingto open. Continued to get ram to open
with no success. 10 K specialists now saying a bolt is broken behind the
ram not allowing it to fully open. Began tryingto bleed down well in order
to get tools out of the hole. Started on 24 choke and ended with full
opening. Well continues to flow gas and pressure will not bleed to 0.

01/18/08 Completion day 19. Completion day 18. Continued to blow down well
while tryingto get 10 K rams open 1 ram seems to be 1/2 open. Unable
to get wire line tools through Lubricator. In hole is a Flow Through Frac
plug, setting tool and a 5' perforating gun. Pressure is at 0 but well still
making gas. Estimate is approx. 200 to 300 mcf. Top of tool is at 7.6 ' in
Lubricator. Opened bleed of valve at top of Lubricator, bleed down gas.
Gas in Lubricator is partially frozen, backed of Lubricator below rams.
Pulled up in to top of derrick with Lubricator clearing the tools above the
frac valve. Closed Frac valve immediately and secured well. Laid down
toolsand Lubricator. As suspected 1 ram was partially open which would
not allow tools to enter into the Lubricator. RD BWWL and 10 K
Lubricator. Sent both to town. Well shut in while rigging down WL.
Continued to fill Frac Tanks for next Frac on Tuesday. Filling a totalof 23
500 bbls tanks. Continued to flow back well. Opened with 1150 psi, on
14 choke. At 2400 hours pressure at 300 psi on 14 choke.

01/19/08 Completion day 20. Flowing back well to pit. Pressure at 300 psi on 14
choke. Very little water recovered during this period. Changed to a 12
choke. Flaring to pit. Had about a 2 bbl kick of water. Caught a sample
and tested resistivity @450. Pressure @400 psi on 12 choke. Flowing
back well to pit. Pressure at 400 psi on 12 choke. Water TTR is 5515
bbis and recovered 764 bbls with 4751 bbls LTR.

01/20/08 Completion day 21. Flaring to pit. Pressure 400 psi on 12 choke. No
measurable water.

01/21/08 Completion day 22. Flaring to pit. Pressure 400 psi on a 12 choke. No
water. Flaring to pit. Pressure 350 psi on 12 choke. Light trace of water
at 17:00. Sample caught and tested at 600 grains of sodium, temp. 70,
holms .6. Flaring to pit. Pressure varied from 350 to 400 psi on 12
choke. Traces of water at 350 but no measurable amount.

01/22/08 Completion day 23. Flaring to pit. Pressure varies from 350 - 400 psi.
Light trace of water at 350.

01/23/08 Completion day 24. Flaring well to pit, pressure at 1600 psi on 12 choke,
no fluid to surface. Halliburton arrived on location at 1500 hours
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500 bbls tanks. Continued to flow back well. Opened with 1150 psi, on
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choke. Flaring to pit. Had about a 2 bbl kick of water. Caught a sample
and tested resistivity @450. Pressure @400 psi on 12 choke. Flowing
back well to pit. Pressure at 400 psi on 12 choke. Water TTR is 5515
bbis and recovered 764 bbls with 4751 bbls LTR.
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spotted Frac equipment on location. Rigged up 10 K lines to well head.
Stinger arrived at location at 1400 hours. Spotted tools next to well head
and will run in with stinger in the morning. Frac scheduled to begin at
0700. Flaring wellto pit on 12 choke.

01/24/08 Completion day 25. Continued to flare well on 12 choke. Pressure at
1200 psi at 0600 hours. Move in and RU Stinger and Halliburton. Tested
Halliburton lines and valves to 12,500 psi. Opened well and loaded hole
with 1000 gallons of15% acid. Formation broke down at 12,095 psi at 40
BPM. Pumped a total of 2445 bbls of fluid. Average pumping rate 39.2
BBP, Max. rate 41.1 bpm, Max. pressure 12,095 psi, average pressure
9,409 psi. Pumped 28,700 lbs of 30/50 ceramic prop. Max. at 1.50 ppg.
Traced sand with Sc-46 (scandium). ISIP 7900 psi, 5 min. 7724 psi, 10
min. 7683 psi, 15 min. 7655 psi. RD Stinger. RU BWWL. Rigged up 10
K lubricator. Made up Flow through Frac Plug and perforating gun.
Attempted to run in hole but tools would not fall due to high well
pressures. Picked up weight bar and bleed down pressure on well to
5100 psi. Was able to run in hole at a slow pace. Set Plug at 14,400'.
Perforated at 14,382' to 14,387' & from 14,315' to 14,320'. All with 2
SPF. Pulled out and laid down setting tooland guns. Made 2nd run with
guns and perforated from 14,203' to 14,208' & from 14,156' to 14,161'
& 14,108' to 14,113'. All shots at 2 SPF, all shots fired. POH, RD
BWWL. RU Halliburton and tested lines and valves to 12,500 psi.
Opened well and pumped 1000 gal of 15% Acid. Broke down formation
at 9530 psi with 8.6 bpm. Maximum psi 10,595, avg. psi 9,425, max. rate
40.3 bpm, avg rate 30.1. Pumped a total of 1787 bbis of clean city water.
Pumped a total of 15,130 lb of 30/50 ceramic prop in formation. Frac
Gradient 0.96. ISIP 7,42, 5 min. 7375 psi, 10 min. 7353 psi, 15 min. 7337
psi. Lost sand cap on 2 trucksduring pad, shut down to repair. Unable to
get designed rate, truck lost packing. Called flush after .5 #/gal, another
truck was getting ready to drop out. Flushed with 1000 gal overflush.
Traced sand with Sb124 (antimony). RD Halliburton. Open well on 10
choke to pit. Have pumped in a total load of 9647 bbis. Have recovered
a totalof 707 bbis. 8940 bbls left to recover.

01/25/08 Completion day 26. No report.

01/26/08 Completion day 27. Flow back well on 10 & 12 choke. Pressures from
1000 psi to 950 psi. Recovered a total of 740 bbis in 24 hours. Left to
recover 5952 bbis.

01/27/08 Completion day 28. Flowing back well to pit. Pressure at 900 psi on 8
choke. Recovered 460 bbls of fluid in 24 hours. Left to recover 5492
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spotted Frac equipment on location. Rigged up 10 K lines to well head.
Stinger arrived at location at 1400 hours. Spotted tools next to well head
and will run in with stinger in the morning. Frac scheduled to begin at
0700. Flaring wellto pit on 12 choke.

01/24/08 Completion day 25. Continued to flare well on 12 choke. Pressure at
1200 psi at 0600 hours. Move in and RU Stinger and Halliburton. Tested
Halliburton lines and valves to 12,500 psi. Opened well and loaded hole
with 1000 gallons of15% acid. Formation broke down at 12,095 psi at 40
BPM. Pumped a total of 2445 bbls of fluid. Average pumping rate 39.2
BBP, Max. rate 41.1 bpm, Max. pressure 12,095 psi, average pressure
9,409 psi. Pumped 28,700 lbs of 30/50 ceramic prop. Max. at 1.50 ppg.
Traced sand with Sc-46 (scandium). ISIP 7900 psi, 5 min. 7724 psi, 10
min. 7683 psi, 15 min. 7655 psi. RD Stinger. RU BWWL. Rigged up 10
K lubricator. Made up Flow through Frac Plug and perforating gun.
Attempted to run in hole but tools would not fall due to high well
pressures. Picked up weight bar and bleed down pressure on well to
5100 psi. Was able to run in hole at a slow pace. Set Plug at 14,400'.
Perforated at 14,382' to 14,387' & from 14,315' to 14,320'. All with 2
SPF. Pulled out and laid down setting tooland guns. Made 2nd run with
guns and perforated from 14,203' to 14,208' & from 14,156' to 14,161'
& 14,108' to 14,113'. All shots at 2 SPF, all shots fired. POH, RD
BWWL. RU Halliburton and tested lines and valves to 12,500 psi.
Opened well and pumped 1000 gal of 15% Acid. Broke down formation
at 9530 psi with 8.6 bpm. Maximum psi 10,595, avg. psi 9,425, max. rate
40.3 bpm, avg rate 30.1. Pumped a total of 1787 bbis of clean city water.
Pumped a total of 15,130 lb of 30/50 ceramic prop in formation. Frac
Gradient 0.96. ISIP 7,42, 5 min. 7375 psi, 10 min. 7353 psi, 15 min. 7337
psi. Lost sand cap on 2 trucksduring pad, shut down to repair. Unable to
get designed rate, truck lost packing. Called flush after .5 #/gal, another
truck was getting ready to drop out. Flushed with 1000 gal overflush.
Traced sand with Sb124 (antimony). RD Halliburton. Open well on 10
choke to pit. Have pumped in a total load of 9647 bbis. Have recovered
a totalof 707 bbis. 8940 bbls left to recover.

01/25/08 Completion day 26. No report.

01/26/08 Completion day 27. Flow back well on 10 & 12 choke. Pressures from
1000 psi to 950 psi. Recovered a total of 740 bbis in 24 hours. Left to
recover 5952 bbis.

01/27/08 Completion day 28. Flowing back well to pit. Pressure at 900 psi on 8
choke. Recovered 460 bbls of fluid in 24 hours. Left to recover 5492
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01/28/08 Completionday 29. Flow well to pit on 8 choke, pressure atr 900 psi. RU
BWWL, RIHwith Flow Through Plug and perforating guns. Set Plug at
14000'. Perforated from 13,898' to 13,906'. Shot 2 SPF, all shots fired.
Ran 2nd gun and perforated from 13,792' to 13,800', and from 13,730'
to 13,738'. AIIshots 2 SPF, POH, all shots fired. RD BWWL. Well shut
in while hot oiler heating tanks. Strong winds blowing gas and water
directly over hot oil unit. Heavy snow fall and high winds have roads
closed in and out of location. SICP at 2400 hours 3800 psi.

01/29/08 Completion day 30. Flow back well. Halliburton moved in 3 pump trucks.
Halliburton moved in equipment. Scheduled to began Frac at 0600
hours. Continued to flow and flair well to pit. Pressures dropped from a
Si of 4600 psi to 400 psi, flowing on chokes of 12 down to a 6.
Recovered a totalof 150 bbis of fluid in 24 hours. Total LTR 5342 bbls.

01/30/08 Completion day 31. Flow & flair well to pit. Stinger arrived and installed
stinger at 0600. Wait on Halliburton crew to arrive. They were supposed
to be on location and ready to pump at 0600. Crew got lost, not familiar
with area as they are from Bakersfield, CA. Finish RU Halliburton, held
Safety Meeting. Tested all lines to 12,500 psi. Thawed several ice plugs
from lines and manifold. Pumped 1000 gallons of 15 % Acid. Formation
broke at 9862 psi at 26.5 BPM. Pumped in a totalof 4000# of sand. Only
got in .25# before well screened out. Sand is 30/50 ceramic. Max. psi
12,350, Average pressure 9,879. Average rate 26 bpm, max. rate 42
bpm. Frac Gradient 1.09 psilft. Pumped a total of 1278 bbis of fluid.
ISIP 8944, 5 min. 7677 psi, 10 min. 7642 psi, 15 min. 7612. Traced sand
with IR-192 (Iridium). RD Stinger and moved away from well head. RD
Halliburton from well head. RU BWWL. Make up 10 K lubricator and RIH
with Flow Through Plug and 2 - 5' perforating guns. Set plug at 13,620'.
Picked up 30', ran back and tagged plug. Plug in place. Perforated
13,510 to 13,13,515., & 13,462 to 13,467. Shot at 2 SPF. Pulled out of
hole. Made up guns and Ran hole. Perforated from 13,335 to 13,340. &
13,305 to 13,310, & 13,082 to 13,087'. All perforations shot at 2 SPF.
POH, laid down guns, all shots fired. RD BWWL, leaving lubricator
hanging in derrick. Pumped in a total of 1278 bbis during this stage.
Total left to recover now is 6620 BBLS. Opened well on 10 choke.
Tarping well head and firing up heaters to keep from freezing. NOTE ON
FRAC: Due to problem with the liquid additives pump on the blender, the
job was shut down for a few minutes during pad stage to fix it before
completing the pad volume. Job proppant volume shown on ifs was
inaccurate due to densometer not reading the proppant concentration
right. Called flush early after the well screened out at the beginning of the
0.5 sand stage. Opened well on 12 choke at 2200 hours. Starting
pressure 4000 psi, bled down to 900 psi at 0600 hours. Recovered a
total of 360 bbls of water during this flow back. Correction, recovered a
totalof 420 bbis during thisperiod. Left To Recover 6200
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01/28/08 Completionday 29. Flow well to pit on 8 choke, pressure atr 900 psi. RU
BWWL, RIHwith Flow Through Plug and perforating guns. Set Plug at
14000'. Perforated from 13,898' to 13,906'. Shot 2 SPF, all shots fired.
Ran 2nd gun and perforated from 13,792' to 13,800', and from 13,730'
to 13,738'. AIIshots 2 SPF, POH, all shots fired. RD BWWL. Well shut
in while hot oiler heating tanks. Strong winds blowing gas and water
directly over hot oil unit. Heavy snow fall and high winds have roads
closed in and out of location. SICP at 2400 hours 3800 psi.

01/29/08 Completion day 30. Flow back well. Halliburton moved in 3 pump trucks.
Halliburton moved in equipment. Scheduled to began Frac at 0600
hours. Continued to flow and flair well to pit. Pressures dropped from a
Si of 4600 psi to 400 psi, flowing on chokes of 12 down to a 6.
Recovered a totalof 150 bbis of fluid in 24 hours. Total LTR 5342 bbls.

01/30/08 Completion day 31. Flow & flair well to pit. Stinger arrived and installed
stinger at 0600. Wait on Halliburton crew to arrive. They were supposed
to be on location and ready to pump at 0600. Crew got lost, not familiar
with area as they are from Bakersfield, CA. Finish RU Halliburton, held
Safety Meeting. Tested all lines to 12,500 psi. Thawed several ice plugs
from lines and manifold. Pumped 1000 gallons of 15 % Acid. Formation
broke at 9862 psi at 26.5 BPM. Pumped in a totalof 4000# of sand. Only
got in .25# before well screened out. Sand is 30/50 ceramic. Max. psi
12,350, Average pressure 9,879. Average rate 26 bpm, max. rate 42
bpm. Frac Gradient 1.09 psilft. Pumped a total of 1278 bbis of fluid.
ISIP 8944, 5 min. 7677 psi, 10 min. 7642 psi, 15 min. 7612. Traced sand
with IR-192 (Iridium). RD Stinger and moved away from well head. RD
Halliburton from well head. RU BWWL. Make up 10 K lubricator and RIH
with Flow Through Plug and 2 - 5' perforating guns. Set plug at 13,620'.
Picked up 30', ran back and tagged plug. Plug in place. Perforated
13,510 to 13,13,515., & 13,462 to 13,467. Shot at 2 SPF. Pulled out of
hole. Made up guns and Ran hole. Perforated from 13,335 to 13,340. &
13,305 to 13,310, & 13,082 to 13,087'. All perforations shot at 2 SPF.
POH, laid down guns, all shots fired. RD BWWL, leaving lubricator
hanging in derrick. Pumped in a total of 1278 bbis during this stage.
Total left to recover now is 6620 BBLS. Opened well on 10 choke.
Tarping well head and firing up heaters to keep from freezing. NOTE ON
FRAC: Due to problem with the liquid additives pump on the blender, the
job was shut down for a few minutes during pad stage to fix it before
completing the pad volume. Job proppant volume shown on ifs was
inaccurate due to densometer not reading the proppant concentration
right. Called flush early after the well screened out at the beginning of the
0.5 sand stage. Opened well on 12 choke at 2200 hours. Starting
pressure 4000 psi, bled down to 900 psi at 0600 hours. Recovered a
total of 360 bbls of water during this flow back. Correction, recovered a
totalof 420 bbis during thisperiod. Left To Recover 6200
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01/31/08 Completion day 32. Flowing well to pit on 12 choke. Pressure at 900 psi.
Move in and rig up stinger. Sting into well head. RU Halliburton to well
head, Held Safety Meeting. Pressure tested all lines and manifold to
12,500 PSI. Pumped 95 bbis of water to fill casing. Formation broke at
10,348 at 15 bpm. Pumped 1000 gals of 15% Acid. Pumped a total of
2803 bb\s of water, pumped in 32,096 # of 30/50 ceramic. Job was
designed for a total of 50,000 # of sand. Pumped in all of .25, .50, and

.75 # sand. Went to flush due to problems with blender and IFS. Max.
rate at 42 bpm, average rate 39 bpm. Max. pumping pressure 10,867.
Average pressure 9,000. ISIP 7,520, 5 min. 7275, 10 min. 7223, 15 min.
7173. Traced all sand with Scandium (SC-46-ZW). Good job considering
temperatures of -10 degrees. Partially rigging down and moving aside
Halliburton so we can get hot oilers in to heat water. Now have 13 tanks
full of water with freezing problems. Will run plug and perforate tomorrow.
Flowing well to pit on 8 choke. At 2400 hours pressure at 2800, water
recovered for this period 840 bbis.

02/01/08 Completion day 33. Flowing wellback to pit on 8 choke, pressure at 1800
psi. RU BWWL. RU 10 K lubricator, make up 10 K Flow Through Plug
and perforating guns and RlH. Set Plug at 12, 985'. Perforated 2 SPF
from 12,939' to 12,943' & 12,860' to 12,864. Pulled out of hole. LD
setting tools, and guns. AII shots fired. PU guns and RIH. Perforate
12,808' to 12,820'.& from 12,667' to 12,672'. Again all 2 SPF. POH, all
shots fired. RD BWWL. Halliburton on location servicing equipment for
Frac tomorrow. Filling Frac Tanks and heating same. Fluid Left To
Recover: 8163 bbls. Well open on 14 choke, pressure at 1500 psi at
2400 hours. Recovered a totalof 1120 bbis of fluid with 7043 bbls Left To
Recover.

02/02/08 Completion day 34. Flowed well on 14 choke overnight. Pressure at
1000 psi. Hauled in clean citywater for Frac. Two hot oilers on location
heating water. Finished heating water with hot oiler. RD Hot Oilers and
move out same. Moved in Stinger and stung into well head. Rig up
Halliburton lines to well head. Held Safety Meeting. Pressure tested all
lines, valves and manifoldto 12,500 psi. Open well and loaded hole with
162 bbis of clean fresh city water. Formation broke at 8408 psi at 20
BPM. Pumped 1000 gallons of 15% Acid. Pumped a totalof 3960 bbls of
fluid. Pumped in a total of 60,010 # of sand. Pumped .25, .50, .75,

.100,and 1.50. Max. treating pressure 9768, average treating pressure
7650. Max. rate 45 BPM, average rate 40 BPM. ISIP 6758 psi, 5 min.
6918 psi, 10 min. 6897 psi, 15 min. 6882 psi. AII sand traced with
Antimony, (Sb-124 ZW). Text Book Job, put away all sand at a good rate
with decent pressures. RD Halliburton lines from well head, Removed
stinger. RU BWWL, RU 10 K lubricator. RIH with 10 K Flow Through
Plug, and perforating gun. Set Plug at 12465. Picked up 30', set back
down on plug, plug in place. Perforated from 12,375' to
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01/31/08 Completion day 32. Flowing well to pit on 12 choke. Pressure at 900 psi.
Move in and rig up stinger. Sting into well head. RU Halliburton to well
head, Held Safety Meeting. Pressure tested all lines and manifold to
12,500 PSI. Pumped 95 bbis of water to fill casing. Formation broke at
10,348 at 15 bpm. Pumped 1000 gals of 15% Acid. Pumped a total of
2803 bb\s of water, pumped in 32,096 # of 30/50 ceramic. Job was
designed for a total of 50,000 # of sand. Pumped in all of .25, .50, and

.75 # sand. Went to flush due to problems with blender and IFS. Max.
rate at 42 bpm, average rate 39 bpm. Max. pumping pressure 10,867.
Average pressure 9,000. ISIP 7,520, 5 min. 7275, 10 min. 7223, 15 min.
7173. Traced all sand with Scandium (SC-46-ZW). Good job considering
temperatures of -10 degrees. Partially rigging down and moving aside
Halliburton so we can get hot oilers in to heat water. Now have 13 tanks
full of water with freezing problems. Will run plug and perforate tomorrow.
Flowing well to pit on 8 choke. At 2400 hours pressure at 2800, water
recovered for this period 840 bbis.

02/01/08 Completion day 33. Flowing wellback to pit on 8 choke, pressure at 1800
psi. RU BWWL. RU 10 K lubricator, make up 10 K Flow Through Plug
and perforating guns and RlH. Set Plug at 12, 985'. Perforated 2 SPF
from 12,939' to 12,943' & 12,860' to 12,864. Pulled out of hole. LD
setting tools, and guns. AII shots fired. PU guns and RIH. Perforate
12,808' to 12,820'.& from 12,667' to 12,672'. Again all 2 SPF. POH, all
shots fired. RD BWWL. Halliburton on location servicing equipment for
Frac tomorrow. Filling Frac Tanks and heating same. Fluid Left To
Recover: 8163 bbls. Well open on 14 choke, pressure at 1500 psi at
2400 hours. Recovered a totalof 1120 bbis of fluid with 7043 bbls Left To
Recover.

02/02/08 Completion day 34. Flowed well on 14 choke overnight. Pressure at
1000 psi. Hauled in clean citywater for Frac. Two hot oilers on location
heating water. Finished heating water with hot oiler. RD Hot Oilers and
move out same. Moved in Stinger and stung into well head. Rig up
Halliburton lines to well head. Held Safety Meeting. Pressure tested all
lines, valves and manifoldto 12,500 psi. Open well and loaded hole with
162 bbis of clean fresh city water. Formation broke at 8408 psi at 20
BPM. Pumped 1000 gallons of 15% Acid. Pumped a totalof 3960 bbls of
fluid. Pumped in a total of 60,010 # of sand. Pumped .25, .50, .75,

.100,and 1.50. Max. treating pressure 9768, average treating pressure
7650. Max. rate 45 BPM, average rate 40 BPM. ISIP 6758 psi, 5 min.
6918 psi, 10 min. 6897 psi, 15 min. 6882 psi. AII sand traced with
Antimony, (Sb-124 ZW). Text Book Job, put away all sand at a good rate
with decent pressures. RD Halliburton lines from well head, Removed
stinger. RU BWWL, RU 10 K lubricator. RIH with 10 K Flow Through
Plug, and perforating gun. Set Plug at 12465. Picked up 30', set back
down on plug, plug in place. Perforated from 12,375' to
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Perforated with 2 SPF. Pulled out of hole, LD setting tool and gun. All
shots fired. Made up 3 -6' guns and RIH. Perforated 12,330' to 12,336',
& 12,232' to 12,238', & 12,120' to 12,126'. AIIshots at 2 SPF. POH, LD
guns, all shots fired. Opened well on 12 choke at 2100 hours. Flowed
well back to pit, pressure at 2400 hours 2800 psi. Recovered a total of
880 bbls of water. Now have a total load of fluid to recover: 10,123 bbis.

02/03/08 Completion day 35. Flow back well to pit, pressure at 2700 psi at 0600.
Move in Stinger and RU on well head. RU Halliburton on well head. Held
Safety Meeting with all personnel. Test all lines, manifold and valves to
12,500 psi. Pumped in 60 bbis of clean city water to fillcasing. Pumped
in 1000 gallons of 15% Acid. Formation broke down at 9859 psi at 15
BPM. Pumped in a total of 3810 bbis of fluid. Max. pressure at 10,215
psi., average pressure at 7,600 psi. Pumped in a total of 59,383 pounds
of 30/50 PRC sand. Max. rate at 43 BPM, average rate 38 BPM. Frac
Gradient 0.96. ISIP 6449 psi, 5 min. 6150 psi, 10 min. 6105 psi, 15 min.
6128 psi. Traced all sand with Scandium Sc-46 ZW. RD Stinger, RU
BWWL, RU 10 K lubricator. RIH with Flow Through Plug and perforating
gun. Set plug at 12000'. Picked up 30', ran in and tagged plug, plug in
place. Perforated from 11,967 to 11,972'. Shot with 2 SPF. POH, LD
setting tooland gun. All shots fired. Made up 3-5' guns and start in hole.
Problems with collar locator, pulled out and laid down lubricator.
Continued to have problems with BWWL. Cut 500' of cable from spool.
Re-headed lubricator. Fluid Left To Recover: 13,553 bbls.

02/04/08 Completion day 36. Had problems with BWWLelectric line, cut off500' of
bad wire. Re headed lubricator and picked up 3-5' guns. Re-ran same
guns that did not fire on last run due to bad wire. RIH perforated from
11,847' to 11,852' & from 11,781' to 11,786' & from 11,710' to 11,715'.
All shots 2 SPF. POH, all shots fired. RD BWWL. Flow back well to pit
on 12 choke. Pressure at 3900 psi with 13,553 bbis left to recover. Move
in Stinger and sting into well head. Began rigging up Halliburton. Held
safety Meeting. Tested all lines, valves, manifold to 12,500 psi. Opened
well and loaded casing with 63 bbis of clean fresh city water. Formation
broke at 8603' psi at16 BPM. Pumped 2673 bb\s of fluid. Max. pressure
9500 psi, average pressure 6700 psi. Max. rate 37 BPM, Average rate 35
BPM. Pumped a total of 23,539 pounds of 30/50 PRC. Frac gradient
0.95. ISIP 6063, 5 min. 5740 psi, 10 min. 5725 psi, 15 min. 5714 psi.
Pumped in 1000 gallons of 15% acid before sand. During the 0.75 ppg
sand stage the blender shut down due to being OUT OF FUEL. Job was
then shut down for a period of time while the pre-gel blender was set to
pump. Due to the length of time we were down 290 bbls of flush was
pumped without any chemicals. This Frac was scheduled to pump in a
total of 60,000 pounds of sand. Very poor performance from Halliburton.
Rig down Halliburton and move off location. They were committed to
another Company for tomorrow. Flowing back well to pit on 14
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Perforated with 2 SPF. Pulled out of hole, LD setting tool and gun. All
shots fired. Made up 3 -6' guns and RIH. Perforated 12,330' to 12,336',
& 12,232' to 12,238', & 12,120' to 12,126'. AIIshots at 2 SPF. POH, LD
guns, all shots fired. Opened well on 12 choke at 2100 hours. Flowed
well back to pit, pressure at 2400 hours 2800 psi. Recovered a total of
880 bbls of water. Now have a total load of fluid to recover: 10,123 bbis.

02/03/08 Completion day 35. Flow back well to pit, pressure at 2700 psi at 0600.
Move in Stinger and RU on well head. RU Halliburton on well head. Held
Safety Meeting with all personnel. Test all lines, manifold and valves to
12,500 psi. Pumped in 60 bbis of clean city water to fillcasing. Pumped
in 1000 gallons of 15% Acid. Formation broke down at 9859 psi at 15
BPM. Pumped in a total of 3810 bbis of fluid. Max. pressure at 10,215
psi., average pressure at 7,600 psi. Pumped in a total of 59,383 pounds
of 30/50 PRC sand. Max. rate at 43 BPM, average rate 38 BPM. Frac
Gradient 0.96. ISIP 6449 psi, 5 min. 6150 psi, 10 min. 6105 psi, 15 min.
6128 psi. Traced all sand with Scandium Sc-46 ZW. RD Stinger, RU
BWWL, RU 10 K lubricator. RIH with Flow Through Plug and perforating
gun. Set plug at 12000'. Picked up 30', ran in and tagged plug, plug in
place. Perforated from 11,967 to 11,972'. Shot with 2 SPF. POH, LD
setting tooland gun. All shots fired. Made up 3-5' guns and start in hole.
Problems with collar locator, pulled out and laid down lubricator.
Continued to have problems with BWWL. Cut 500' of cable from spool.
Re-headed lubricator. Fluid Left To Recover: 13,553 bbls.

02/04/08 Completion day 36. Had problems with BWWLelectric line, cut off500' of
bad wire. Re headed lubricator and picked up 3-5' guns. Re-ran same
guns that did not fire on last run due to bad wire. RIH perforated from
11,847' to 11,852' & from 11,781' to 11,786' & from 11,710' to 11,715'.
All shots 2 SPF. POH, all shots fired. RD BWWL. Flow back well to pit
on 12 choke. Pressure at 3900 psi with 13,553 bbis left to recover. Move
in Stinger and sting into well head. Began rigging up Halliburton. Held
safety Meeting. Tested all lines, valves, manifold to 12,500 psi. Opened
well and loaded casing with 63 bbis of clean fresh city water. Formation
broke at 8603' psi at16 BPM. Pumped 2673 bb\s of fluid. Max. pressure
9500 psi, average pressure 6700 psi. Max. rate 37 BPM, Average rate 35
BPM. Pumped a total of 23,539 pounds of 30/50 PRC. Frac gradient
0.95. ISIP 6063, 5 min. 5740 psi, 10 min. 5725 psi, 15 min. 5714 psi.
Pumped in 1000 gallons of 15% acid before sand. During the 0.75 ppg
sand stage the blender shut down due to being OUT OF FUEL. Job was
then shut down for a period of time while the pre-gel blender was set to
pump. Due to the length of time we were down 290 bbls of flush was
pumped without any chemicals. This Frac was scheduled to pump in a
total of 60,000 pounds of sand. Very poor performance from Halliburton.
Rig down Halliburton and move off location. They were committed to
another Company for tomorrow. Flowing back well to pit on 14
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Pressure at 2400 hours 1600 psi. Flowed 1228 bb\s during this period.
Left to Recover: 16,226 bbls of fluid.

02/05/08 Completion day 37. Flow back well to pit. Pressure at 1200 psi on 14
choke. RU 10 K lubricator, Make up 10 K Flow Through Plug and 5' gun
and RIH. Set plug at 11,650. Attempt to perforate, miss- fire. POH, LD
setting tool and gun. Found short in line. Made up guns and RIH.
Perforated 11,587' to 11,592 & 11,499' to 11,506' & 11,480' to 11,486',
& 11,466' to 11,472'. All shots are 2 SPF. POH, LD guns. AII shots
fired. RD BWWL. Open well to pit and flow back on 14/ 16 choke.
Pressure at 2400 hours 2000 psi. Flowed back a total of 1480 bbls of
fluid during this period. LTR: 14,746 bbls.

02/06/08 Completion day 38. Continued to flow back to pit. Pressure at 2800 psi
on 16 choke. Recovered a totalof 1920 bbls of fluid. Fluid mostly water
with traces of gas. Gas willburn until hit with a large slug of water. LTR:
12826 bbls.

02/07/08 Completion day 39. Flow back to pit on 16 choke. Pressure at 2400
hours = 2300 psi. Recovered a total of 1460 bbls during this period.
LTR: 11,366 bbis.

02/08/08 Completion day 40. Flow back to pit on 16 choke. Pressure at 2400
hours = 2200 psi. Recovered a total of 1220 bbis during this period.
LTR: 10,146 bbls.

02/09/08 Completion day 41. Flow back to pit on 14 choke. Pressure at 2400
hours = 1600 psi. Recovered a total of 1180 bb\s during this period.
LTR: 8966 bbls.

02/10/08 Completion day 42. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 960 bbls during this period. LTR:
6956 bbls.

02/11/08 Completion day 43. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 580 bbls during this period. LTR:
6366 bbls.

02/12/08 Completion day 44. No report.

02/13/08 Completion day 45. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 460 bb\s during this period. LTR:
5906
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Pressure at 2400 hours 1600 psi. Flowed 1228 bb\s during this period.
Left to Recover: 16,226 bbls of fluid.

02/05/08 Completion day 37. Flow back well to pit. Pressure at 1200 psi on 14
choke. RU 10 K lubricator, Make up 10 K Flow Through Plug and 5' gun
and RIH. Set plug at 11,650. Attempt to perforate, miss- fire. POH, LD
setting tool and gun. Found short in line. Made up guns and RIH.
Perforated 11,587' to 11,592 & 11,499' to 11,506' & 11,480' to 11,486',
& 11,466' to 11,472'. All shots are 2 SPF. POH, LD guns. AII shots
fired. RD BWWL. Open well to pit and flow back on 14/ 16 choke.
Pressure at 2400 hours 2000 psi. Flowed back a total of 1480 bbls of
fluid during this period. LTR: 14,746 bbls.

02/06/08 Completion day 38. Continued to flow back to pit. Pressure at 2800 psi
on 16 choke. Recovered a totalof 1920 bbls of fluid. Fluid mostly water
with traces of gas. Gas willburn until hit with a large slug of water. LTR:
12826 bbls.

02/07/08 Completion day 39. Flow back to pit on 16 choke. Pressure at 2400
hours = 2300 psi. Recovered a total of 1460 bbls during this period.
LTR: 11,366 bbis.

02/08/08 Completion day 40. Flow back to pit on 16 choke. Pressure at 2400
hours = 2200 psi. Recovered a total of 1220 bbis during this period.
LTR: 10,146 bbls.

02/09/08 Completion day 41. Flow back to pit on 14 choke. Pressure at 2400
hours = 1600 psi. Recovered a total of 1180 bb\s during this period.
LTR: 8966 bbls.

02/10/08 Completion day 42. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 960 bbls during this period. LTR:
6956 bbls.

02/11/08 Completion day 43. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 580 bbls during this period. LTR:
6366 bbls.

02/12/08 Completion day 44. No report.

02/13/08 Completion day 45. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 460 bb\s during this period. LTR:
5906
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Daily Reports
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02/14/08 Completion day 46. Flow back to pit on 14 choke. Pressure at 2400
hours = 1800 psi. Recovered a totalof 460 bbis during this period. LTR:
5446 bbis.

02/15/08 Completion day 47. Continue to flow back well. Pressure at 2400 hours
2400 psi. Flowed back a totalof 320 bbls. LTR: 5126 bbis.

02/16/08 Completion day 48. Flowing well to pit. Pressure at 2400 hours 3200 psi.
Flowed back a totalof 20 bbis. LTR: 5106.

02/17/08 Completion day 49. Continue to flow back and flare well. Pressure at
2400 hours on 18/64 choke: 1400 psi. Flowed back 620 bbis of fluid.
LTR at 0600 hours : 4486 bbls.

02/18/08 Completion day 50. Continue to flow and flare well to pit. Pressure at
2400 hours 2400 psi on 14/64 choke. Recovered a total of 250 bbls
during this period. LTR: 4236 bbis.

02/19/08 Completion day 51. Continued to flow and flare well to pit on 14 choke.
Moved in and rigged up Halliburton to Frac Zone 12. Rigged up on top of
Frac Valve. Problems with Equipment being froze. Manifold had to be
thawed out, full of ice plugs. Tested all lines and manifold to 9550 psi.
Repaired several leaks on pump trucks. Finally got a good test. Held
safety meeting prior to pumping job. Pressured up on top of Frac valve to
2800 psi. Opened valve and loaded hole with 102 bbis of clean city
water. Break down at 7560 psi. Pumped 1000 gallons of 15%. Acid.
Pumped a total of 3363 bbls of fluid. Pumped a total of 50,000# of
30/50 PRC sand. Pumped 0.25#, 0.50#, 0.75#, 1.0# and 1.50#. Max.
pumping pressure 8511 psi, average pumping pressure 6444 psi. Max.
rate 44.8 bpm, average rate 41.1 bpm. Final ISIP 5350 psi,. 5 min. 5240
psi, 10 min. 5160 psi, 15 min. 5104 psi. Frac Gradient 0.90 psi. Traced
all sand with Antimony. Good job. RD Halliburton. RU BWWL and RIH
with Flow throughplug and 1- 8' gun. Set plug at 11410'. Picked up 30',
set back down and plug in place. Perforated from 11,228' to 11,236'.
Perforated 2 SPF. Pulled out of hole, all shots fired. RIH with guns and
perforated from 11,172' to 11,180', and from 11,074' to 11,082'. All at 2
SPF. POH, LD guns, all shots fired. RD BWWL. Open well on 22/64
choke. Pressure at 2400 hours 1400 psi. Recovered a total of 820 bbis
of fluid. LTR: 6779 bbis.

02/20/08 Completion day 52. Flow back well to pit on 14/64 choke. Rig up
Halliburton to Frac Zone 13. Held safety meeting with all hands on
location. Tested all lines and manifold to 9100 psi. All tested OK.
Opened well and loaded hole with 119 bbls of clean citywater. Formation
broke at 7049 at 15.5 bpm. Pumped a total of 3788 bbls of fluid. Max.
rate 42.1 bpm, av. rate 39 bpm. Max. pressure 8032 psi, av.
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02/19/08 Completion day 51. Continued to flow and flare well to pit on 14 choke.
Moved in and rigged up Halliburton to Frac Zone 12. Rigged up on top of
Frac Valve. Problems with Equipment being froze. Manifold had to be
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Repaired several leaks on pump trucks. Finally got a good test. Held
safety meeting prior to pumping job. Pressured up on top of Frac valve to
2800 psi. Opened valve and loaded hole with 102 bbis of clean city
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Pumped a total of 3363 bbls of fluid. Pumped a total of 50,000# of
30/50 PRC sand. Pumped 0.25#, 0.50#, 0.75#, 1.0# and 1.50#. Max.
pumping pressure 8511 psi, average pumping pressure 6444 psi. Max.
rate 44.8 bpm, average rate 41.1 bpm. Final ISIP 5350 psi,. 5 min. 5240
psi, 10 min. 5160 psi, 15 min. 5104 psi. Frac Gradient 0.90 psi. Traced
all sand with Antimony. Good job. RD Halliburton. RU BWWL and RIH
with Flow throughplug and 1- 8' gun. Set plug at 11410'. Picked up 30',
set back down and plug in place. Perforated from 11,228' to 11,236'.
Perforated 2 SPF. Pulled out of hole, all shots fired. RIH with guns and
perforated from 11,172' to 11,180', and from 11,074' to 11,082'. All at 2
SPF. POH, LD guns, all shots fired. RD BWWL. Open well on 22/64
choke. Pressure at 2400 hours 1400 psi. Recovered a total of 820 bbis
of fluid. LTR: 6779 bbis.

02/20/08 Completion day 52. Flow back well to pit on 14/64 choke. Rig up
Halliburton to Frac Zone 13. Held safety meeting with all hands on
location. Tested all lines and manifold to 9100 psi. All tested OK.
Opened well and loaded hole with 119 bbls of clean citywater. Formation
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6066 psi. Pumped in formation 60,300 lb 30/50 PRC sand. Traced all
sand with Iridum. Final ISIP 4980, 5 min. 4678 psi, 10 min. 4569 psi, 15
min. 4507 psi. Good Job. RD and move out Halliburton and BWWL.
Released large diesel heater. Released 15 -500 bbl Frac Tanks.
Greased 10K Frac Valve. Filled up 8 frac tanks with filtered water out of
the pit and will use on CO2 jobs. Open well to pit on 16 choke. Pressure
at 4000 psi. Pressure at 2400 hours 2000 psi. Recovered during this
period 1270 bbls. Left To Recover: 9297 bbls.

02/21/08 Completion day 53. Flow and flare well to pit. Open on 14 & 16 choke.
Pressure at 2400 hours. Recovered a total of 2460 bbls during this
period. Left To Recover: 6837 bb\s.

02/22/08 Completion day 54. Continued to flow and flare well to pit. Well open on
14 choke. Recovered a totalof 1440 bbls of fluid during this period. 5397
bbis left to recover.

02/23/08 Completion day 55. Continue to Flare and Flow well to pit. Well open on
14/64 choke. Recovered a total of 1390 bbis of fluid during this period.
4007 bbis left to recover.

02/24/08 Completion day 56. Continue to flow and flare well to pit. Pressure at
2400 hours 800 psi. Recovered a total of 630 bbls of fluid during this
period. Left To Recover: 3377 bbls.

02/25/08 Completion day 57. Continue to flow and flare well on 12 & 14 choke.
Pressure at 2400 hours 1400 psi. Recovered a total of 440 bbls of fluid
during this time. Left To Recover: 2937 bbls.

02/26/08 Completion day 58. Continued to flow well on 12/14 choke. Pressure at
2400 hours 1200 psi. Recovered a total of 240 bbls of fluid during this
period. Left To Recover: 2697 bbls.

02/27/08 Completion day 59. No report.

02/28/08 Completion day 60. Flow well to pit on 14/13 choke. Pressure at noon
1000 psi. Move in, unload and hook up test separator. Problems with
barton meter and a couple of valves. Service hand due out this AM.
Flow and Flare well to pit through separator. Pressure at 2400 hours
2000 psi. Recovered a totalof 90 bbls of fluid during this period. Left To
Recover: 2377 bbls.

02/29/08 Completion day 61. Flowing and flaring well through test separator.
Continue to have problems with measurements from separator.
Recovered a totalof 342 bbls of fluid during this period. Left To Recover:
2035
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min. 4507 psi. Good Job. RD and move out Halliburton and BWWL.
Released large diesel heater. Released 15 -500 bbl Frac Tanks.
Greased 10K Frac Valve. Filled up 8 frac tanks with filtered water out of
the pit and will use on CO2 jobs. Open well to pit on 16 choke. Pressure
at 4000 psi. Pressure at 2400 hours 2000 psi. Recovered during this
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02/21/08 Completion day 53. Flow and flare well to pit. Open on 14 & 16 choke.
Pressure at 2400 hours. Recovered a total of 2460 bbls during this
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Pressure at 2400 hours 1400 psi. Recovered a total of 440 bbls of fluid
during this time. Left To Recover: 2937 bbls.

02/26/08 Completion day 58. Continued to flow well on 12/14 choke. Pressure at
2400 hours 1200 psi. Recovered a total of 240 bbls of fluid during this
period. Left To Recover: 2697 bbls.

02/27/08 Completion day 59. No report.

02/28/08 Completion day 60. Flow well to pit on 14/13 choke. Pressure at noon
1000 psi. Move in, unload and hook up test separator. Problems with
barton meter and a couple of valves. Service hand due out this AM.
Flow and Flare well to pit through separator. Pressure at 2400 hours
2000 psi. Recovered a totalof 90 bbls of fluid during this period. Left To
Recover: 2377 bbls.

02/29/08 Completion day 61. Flowing and flaring well through test separator.
Continue to have problems with measurements from separator.
Recovered a totalof 342 bbls of fluid during this period. Left To Recover:
2035
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03/01/08 Completion day 62. Flowing and Flaring well through separator on 16
choke, Pressure at 2400 hours 1000 psi. Recovered a totalof 672 bbis of
fluid during this period. Left to Recover: 1363 bbls. Flowing at a rate of
2040 MCFID.

03/02/08 Completion day 63. Flowing and Flaring well throughtest Separator. BJ
Coil Services arrived on location at 0900 hours. Spotted unit on wellhead
and began to rig up. BJ supervisor came in trailerand advised his crane
was not large enough to pick up head and their BOP's. Discussed
situation and decided to pick same up with the Rig blocks. After a 2 hour
wait the supervisor came in trailerand advised we did not have the proper
certified sling or shackle. I informed him it was not our responsibility to
provide BJ with either of these items. BJ supervisor made several calls to
his officeand they decided to bring out a larger crane tomorrowAM. Shut
well in for a pressure build up. S. I. pressure at 2400 hours 6000 psi.

03/03/08 Completion day 64. Continued to flow well while waiting on BJ crane.
Rigged up crane and rigged up coil unit. Very slow rigging up. Attempted
to test BJ preventers. While tryingto test crane operator picked up on
stack breaking down test. Pressured up to 2000 psi. Will test to 7500
psi. Shut down for night. SI pressure at 2400 hours: 6400 psi.

03/04/08 Completion day 65. Well shut in waiting on coil crew. Pressure at 2400
hours: 6400 psi. Finished rigging up BJ coil. Tested BOP's and all lines
to 7000 psi, OK. RIH with 4 1/2" 5 blade mill,motor assembly &motor on
1 3/4" coil tubing. Didn't see plug that was supposed to be at 11,410'. RI
& drill up plugs at 11,650', 12,000' & 12,465'. Stripper rubber leaking bad.
Circ clean. Pull coil up hole with bit at 10,998' - above top perforations.
Pump 50 bbl 10 ppg brine water down coil and work on stripper rubber.
Rubber is frozen in sleeve. SDFN @7:00 pm.

03/05/08 Completion day 66. Well SI - SICP 3800 psi. Open well to pit to blow
down pressure, pump warm water down tbg. Tbg slips frozen - open tbg
slips. RIH with coil from 10,998' to 5th plug @ 12,985'. Drill on plug -

motor stalled. PU 6 ft and pulled tight. Run back in to 12,981', set down -

stuck pulling 42K - 13 times. Pump 500 cfm N2 with 1-3/4 bpm water -

circ light fluid to surface. Cut N2 to 350 cfm, pulling up to 47K - 4 times.
5th time cut all fluids and pulled up to 47K. Pulled free. Pulled up to
12,728'. SD to tryto change stripping rubber. Still unable to pull rubber -

appears to be frozen in sleeve. RIH, drilled plugs 5 & 6. Had sand
bridges at 13,413', 13,555', 16,638' (20' bridge), and 13,730'. Washed
thru sand bridges. Tagged plug 7 @ 14,035', plug moving down hole to
14,400'. Started drilling on plugs, chokes plugged off. Pull up hole, circ.
Cleared chokes. Pulled up to 10,993'. Circulating @2 1/2 bpm. Circ
hole clean. Pumped 50 bbl 10# brine water down coil. Closed BOP and
SI csg. valve. SDFN @10:00
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03/02/08 Completion day 63. Flowing and Flaring well throughtest Separator. BJ
Coil Services arrived on location at 0900 hours. Spotted unit on wellhead
and began to rig up. BJ supervisor came in trailerand advised his crane
was not large enough to pick up head and their BOP's. Discussed
situation and decided to pick same up with the Rig blocks. After a 2 hour
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certified sling or shackle. I informed him it was not our responsibility to
provide BJ with either of these items. BJ supervisor made several calls to
his officeand they decided to bring out a larger crane tomorrowAM. Shut
well in for a pressure build up. S. I. pressure at 2400 hours 6000 psi.

03/03/08 Completion day 64. Continued to flow well while waiting on BJ crane.
Rigged up crane and rigged up coil unit. Very slow rigging up. Attempted
to test BJ preventers. While tryingto test crane operator picked up on
stack breaking down test. Pressured up to 2000 psi. Will test to 7500
psi. Shut down for night. SI pressure at 2400 hours: 6400 psi.

03/04/08 Completion day 65. Well shut in waiting on coil crew. Pressure at 2400
hours: 6400 psi. Finished rigging up BJ coil. Tested BOP's and all lines
to 7000 psi, OK. RIH with 4 1/2" 5 blade mill,motor assembly &motor on
1 3/4" coil tubing. Didn't see plug that was supposed to be at 11,410'. RI
& drill up plugs at 11,650', 12,000' & 12,465'. Stripper rubber leaking bad.
Circ clean. Pull coil up hole with bit at 10,998' - above top perforations.
Pump 50 bbl 10 ppg brine water down coil and work on stripper rubber.
Rubber is frozen in sleeve. SDFN @7:00 pm.

03/05/08 Completion day 66. Well SI - SICP 3800 psi. Open well to pit to blow
down pressure, pump warm water down tbg. Tbg slips frozen - open tbg
slips. RIH with coil from 10,998' to 5th plug @ 12,985'. Drill on plug -

motor stalled. PU 6 ft and pulled tight. Run back in to 12,981', set down -

stuck pulling 42K - 13 times. Pump 500 cfm N2 with 1-3/4 bpm water -

circ light fluid to surface. Cut N2 to 350 cfm, pulling up to 47K - 4 times.
5th time cut all fluids and pulled up to 47K. Pulled free. Pulled up to
12,728'. SD to tryto change stripping rubber. Still unable to pull rubber -

appears to be frozen in sleeve. RIH, drilled plugs 5 & 6. Had sand
bridges at 13,413', 13,555', 16,638' (20' bridge), and 13,730'. Washed
thru sand bridges. Tagged plug 7 @ 14,035', plug moving down hole to
14,400'. Started drilling on plugs, chokes plugged off. Pull up hole, circ.
Cleared chokes. Pulled up to 10,993'. Circulating @2 1/2 bpm. Circ
hole clean. Pumped 50 bbl 10# brine water down coil. Closed BOP and
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03/06/08 Completion day 67. Well SI. SICP 4000 psi. Opened Well to pit -

pressure down to 1400 psi within 5 min. BJ attempted again to change
stripper rubber - leaking bad. Can't get window open -- frozen. POH with
tbg, motor and mill. Remove coil gooseneck with crane and set off.
Thaw and replace stripper rubber. Disconnect tools - motor and mill have
to be replaced. MUnew 4 1/2" 5 blade mill,motor, and hyd., disconnect,
jars, 2-7/8" motor head assemble. Connect toolsand PT. Would not test.
Had a hole in tubing above tools. Disconnect tools, cut off about 30' of
crimped tubing, reconnect tools and PT. Transferred Coil from crane to
rig. MU coil unit. RIH to 10,800'. Pumped 50 bbl 10# brine down tbg.
SDFN @8:30 pm.

03/07/08 Completion day 68. Well St. SICP 4600 psi. Open well on 32 choke.
Start in hole, circ @ 2 1/2 bpm. Drill up plug 8 @ 14,400', plug 9 @
14,615', plug 10 @ 14,960' and plug 11 @ 15350'. RIH to PBTD @
15,434'. Pumped 10 bbl sweep and circulated for 1/2 hr. POH,
Circulating coming out. Hole clean. Disconnect from well head, LD
Weatherford tools, blow coil dry. RD BJ Coil Tubing Unit and Crane.
SDFN @11:00 pm.

03/08/08 Completion day 69. Well SI. Black Warrior Wireline on location @ 6:30
am. SICP 5400 psi. Open well on 32 choke & blow pressure down to
2400 while RU wireline. PU Weatherford 10K CBP & Setting Sleeve.
Could not get top or bottom frac valves open all the way. Heating and
working valves. Blew well pressure down to 400 psi and pumped
methanol into valve while working valve. Finally got bottom valve fully
open but lacked 2 turns of fully opening top frac valve. Worked wireline
and was able to get BP thruvalves. RIH and set Weatherford Composite
Bridge Plug at 10,000'. POH with setting tooland RD wireline. Pressure
down to 300 psi - started pumping water down casing. CP 1800 psi.
Open to well on 16 choke; pressure down to 1400 psi - opened to 18
choke. Pressure down to 1000 psi - opened to 22 choke. Pressure down
to 500 psi - opened to 28 choke. Pressure down to 400 psi - opened to
32 choke. Pressure down to 300 psi closed choke & pumped 150 bbl
water down casing. Unbolt frac valve at Tbg. Head. PU frac valves and
visually inspect the inside of the tubinghead for any damage from sand -

tbg head OK. MU frac valve on tbg head. Valves closed. SDFN @9:00
pm.

03/09/08 Completion day 70. Well SI. SICP 1800 psi, bled off pressure. Remove
and load out 2 frac valves and spool. NU 10K BOP's. RU Mountain
States Pressure Service snubbing unit. PU stand of DC. Break & LD
collars. Number and tallytubing and rabbit tubing as the stands were
picked up to run. Ran 4 1/2" bit (.33'),X-Over (.80'),Float Sub (.88'),
POBS (1.24'), 1 jt 2 7/8" 6.5#, P-110 tbg (32.64'), XN Nipple (.88'),1 jt. 2
7/8" 6.5#, P-110 tbg (32.78'), X nipple (.73'). RIH with 65
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pressure down to 1400 psi within 5 min. BJ attempted again to change
stripper rubber - leaking bad. Can't get window open -- frozen. POH with
tbg, motor and mill. Remove coil gooseneck with crane and set off.
Thaw and replace stripper rubber. Disconnect tools - motor and mill have
to be replaced. MUnew 4 1/2" 5 blade mill,motor, and hyd., disconnect,
jars, 2-7/8" motor head assemble. Connect toolsand PT. Would not test.
Had a hole in tubing above tools. Disconnect tools, cut off about 30' of
crimped tubing, reconnect tools and PT. Transferred Coil from crane to
rig. MU coil unit. RIH to 10,800'. Pumped 50 bbl 10# brine down tbg.
SDFN @8:30 pm.

03/07/08 Completion day 68. Well St. SICP 4600 psi. Open well on 32 choke.
Start in hole, circ @ 2 1/2 bpm. Drill up plug 8 @ 14,400', plug 9 @
14,615', plug 10 @ 14,960' and plug 11 @ 15350'. RIH to PBTD @
15,434'. Pumped 10 bbl sweep and circulated for 1/2 hr. POH,
Circulating coming out. Hole clean. Disconnect from well head, LD
Weatherford tools, blow coil dry. RD BJ Coil Tubing Unit and Crane.
SDFN @11:00 pm.

03/08/08 Completion day 69. Well SI. Black Warrior Wireline on location @ 6:30
am. SICP 5400 psi. Open well on 32 choke & blow pressure down to
2400 while RU wireline. PU Weatherford 10K CBP & Setting Sleeve.
Could not get top or bottom frac valves open all the way. Heating and
working valves. Blew well pressure down to 400 psi and pumped
methanol into valve while working valve. Finally got bottom valve fully
open but lacked 2 turns of fully opening top frac valve. Worked wireline
and was able to get BP thruvalves. RIH and set Weatherford Composite
Bridge Plug at 10,000'. POH with setting tooland RD wireline. Pressure
down to 300 psi - started pumping water down casing. CP 1800 psi.
Open to well on 16 choke; pressure down to 1400 psi - opened to 18
choke. Pressure down to 1000 psi - opened to 22 choke. Pressure down
to 500 psi - opened to 28 choke. Pressure down to 400 psi - opened to
32 choke. Pressure down to 300 psi closed choke & pumped 150 bbl
water down casing. Unbolt frac valve at Tbg. Head. PU frac valves and
visually inspect the inside of the tubinghead for any damage from sand -

tbg head OK. MU frac valve on tbg head. Valves closed. SDFN @9:00
pm.

03/09/08 Completion day 70. Well SI. SICP 1800 psi, bled off pressure. Remove
and load out 2 frac valves and spool. NU 10K BOP's. RU Mountain
States Pressure Service snubbing unit. PU stand of DC. Break & LD
collars. Number and tallytubing and rabbit tubing as the stands were
picked up to run. Ran 4 1/2" bit (.33'),X-Over (.80'),Float Sub (.88'),
POBS (1.24'), 1 jt 2 7/8" 6.5#, P-110 tbg (32.64'), XN Nipple (.88'),1 jt. 2
7/8" 6.5#, P-110 tbg (32.78'), X nipple (.73'). RIH with 65
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(4249.57') 2 7/8" 6.5#, P-110 tubing.Bit @4322'. Tbg and Csg are full of
water. Installed TIW valve in tbg, Closed Csg valve and Closed BOP.
Drained pump & Iines . Well secure - SDFN @7:00 pm.

03/10/08 Completion day 71. Well shut in waiting on daylight. Snub in hole with 2
7/8" P-110 tubing to 10,058'. Tag Plug at 10,058'. Repairs to power
swivel. Rig up power swivel and drill out plug at 10,058'. Pressure
immediately went to 4600 psi after drilling plug. Bled down pressure to
2600 psi and continued in hole with tubing. Current depth is 11,691'.
Secured well for night. Installed TIW valve and SDFN. Flowing well
during night to keep pressure down while snubbing in hole to land tubing.

03/11/08 Completion day 72. Flow and Flare well to pit during night. Bleeding
down pressure from 3400 psi to 1200 psi. Flowing on 40/32 choke.
Recovered a total of 1600 bbls of water during this period. Continued to
snub in hole with Mountain States Snubbing Services. Ran in hole with
474 joints of 2 7/8" P-110 tubing. Cleaned out to 15,404'. Have 1
damaged jointof tubingleft on location. Picked up and laid down 9 joints
of tubing. Made up hanger and landed same. E.O.T. at 15,075'.
Pressure at 1500 to 2000psi while running in with tubing. Tighten lock in
screws on tubing hanger. Rig Down Snubbing unit. Nipple Down BOP's,
Nipple up 7 1/16" X 10 k upper tree. Test same to 10000 psi, ok.
Attempting to pump offsub and bit. Key Well Service would not maintain
any steady pressure due to seats and liners leaking. Finally got pressure
to 3200 psi and it appeared sub was pumped off. Rigging down rig. Will
release Key rig and move off location tomorrow. Released the following
equipment today:Fork Lift, BOP's, DrillCollars, Washington Head, and all
handling tools from Weatherford. Bit and pump off sub pumped off.
Flowing back through tubing,well flowing on a 24 choke, recovered a
totalof 2200 bbls of water during this period. Pressure at 400 psi.

03/12/08 Completion day 73. Flow back well throughtubing. Flowing on 24 choke.
Pressure at 400 psi with well unloading water. 1000 psi on casing.
Loading out rental tools. Released BOP's, Accumulator, Flanges, 4- drill
collars, and all rental subs. Loaded out truck with rental fork lift. Rig
Released at 0900, 3-12-08. Rig up PLS logging services and ran in hole
with Protechnics tracer log. Logged from 15430' to 10700'. Results of log
will be sent in to Greg Olson. SICP 3200 psi, SITP 2000 psi. Started
bleeding down well to put in separator. At 2400 hours Flowing tubing
pressure 1000 psi, casing pressure 1700 psi. Flowing well on 18/64
choke. Flowed a totalof 1240 bbls of fluid during this period.

03/13/08 Completion day 74. Continued to flow and flare well throughseparator.
Waiting on Natco to line out test separator. Flaring through separator
while Natco adjusts charts and orifice plates on separator. Flaring well
through test separator. Pressure on tubing at 2400 hours 1200
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handling tools from Weatherford. Bit and pump off sub pumped off.
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collars, and all rental subs. Loaded out truck with rental fork lift. Rig
Released at 0900, 3-12-08. Rig up PLS logging services and ran in hole
with Protechnics tracer log. Logged from 15430' to 10700'. Results of log
will be sent in to Greg Olson. SICP 3200 psi, SITP 2000 psi. Started
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pressure 1000 psi, casing pressure 1700 psi. Flowing well on 18/64
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casing 1800 psi. Flowed a total of 375 bbls of fluid during this period.
Flowing at a rate of 2036 MCFld. Cleaned up and bladed location.

03/14/08 Completion day 75. Testing well throughtest separator. Continue to flow
well throughtest separator. Flowing well on 18 choke. Pressure at 1100
psi on tubing,pressure on casing 1700 psi. Well flowing at a rate of 1908
MCFID.

03/15/08 Completion day 76. Continued to flow well through test separator.
Flowing tubing pressure 1000 psi, SICP 1700 psi. Flowing well on 18
choke. Made a totalof 225 bbls of fluid during this period. Yesterday well
flowed a total of 301 bbis of fluid. I failed to include this on the report.
Flowing at a rate of 1950 MCFID

03/16/08 Completion day 77. Continued to flow well through test separator.
Flowing tubing pressure 1000 psi, SICP 1600 psi. Recovered a total of
218 bbls of fluid. Flowing at a rate of 1950 MCF/d.

03/17/08 Completion day 78. Flowing well through test separator. Pressure on
tubing1000 psi, SICP 1600. Flowing at a rate of 1950 MCFld. Well shut
in while moving separator away from well head. Could not move it until
now due to Key Well Services pump and tank in the way. Setting up flare
stack along with rigging up separator. Flowing well to pit while waiting on
daylight to finish hooking up flare stack and separator. Flowing tubing
pressure 800 psi, SICP 1400 psi.

03/18/08 Completion day 79. Completed hook up on flare stack and separator.
Testing well through separator. Flowing tubing pressure at 2400 hours
1000 psi. SICP 1600 psi. Recovered a total of 135 bbis of fluid during
this period. At 2400 hours flowing at a rate of 1031 MCF/d on 18 choke.

03/19/08 Completion day 80. Continue to test well throughseparator on 18 choke.
Flowed back a total of 199 bbis of fluid during this period. At 2400 hours
flowing tubingpressure 800 psi, SICP 1400 psi. 912 MCFldd

03/20/08 Completion day 81. Continued to flow test well through separator.
Flowing tubingpressure 800 psi. SICP 1400 psi. Flowed back a total of
192 bbls of fluid during this period. 912 MCF/d

03/21/08 Completion day 82. Continued to test well through test separator.
Flowing tubing pressure 800 psi, SICP 1400 psi. Recovered a total of
195 bbis of fluid during this period. 912
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choke. Made a totalof 225 bbls of fluid during this period. Yesterday well
flowed a total of 301 bbis of fluid. I failed to include this on the report.
Flowing at a rate of 1950 MCFID
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Flowing tubing pressure 1000 psi, SICP 1600 psi. Recovered a total of
218 bbls of fluid. Flowing at a rate of 1950 MCF/d.
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tubing1000 psi, SICP 1600. Flowing at a rate of 1950 MCFld. Well shut
in while moving separator away from well head. Could not move it until
now due to Key Well Services pump and tank in the way. Setting up flare
stack along with rigging up separator. Flowing well to pit while waiting on
daylight to finish hooking up flare stack and separator. Flowing tubing
pressure 800 psi, SICP 1400 psi.

03/18/08 Completion day 79. Completed hook up on flare stack and separator.
Testing well through separator. Flowing tubing pressure at 2400 hours
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Flowed back a total of 199 bbis of fluid during this period. At 2400 hours
flowing tubingpressure 800 psi, SICP 1400 psi. 912 MCFldd

03/20/08 Completion day 81. Continued to flow test well through separator.
Flowing tubingpressure 800 psi. SICP 1400 psi. Flowed back a total of
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03/21/08 Completion day 82. Continued to test well through test separator.
Flowing tubing pressure 800 psi, SICP 1400 psi. Recovered a total of
195 bbis of fluid during this period. 912
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03/22/08 Completion day 83. Continued to test well through test separator.
Flowing tubingpressure at 800 psi, SICP 1400 psi. Flowed back a tol of
195 bbis of fluid during this period. 949 MCF/d

03/23/08 Completion day 84. Continued to test well through test separator.
Flowing tubing pressure 800 psi, SICP 1400 psi. Recovered a total of
186 bbls of fluid during this period. 1026 MCFld

03/24/08 Completion day 85. Continue to test well on 18 choke through test
separator. Flowing tubingpressure 800 psi, SITP 1300 psi. Recovered a
totalof 182 bbis of fluid during this period. 1071 MCF/d.

03/25/08 Completion day 86. Continue to test well. Flowed back a total of 179
bbis of water during this period. Flowing tubingpressure 800 psi, SICP
1300 psi. 1117 MCF/d

03/26/08 Completion day 87. Flow test well throughtest separator. Flowing tubing
pressure 800 psi, SICP 1300 psi. Flowed back a totalof 187 bbis of fluid
during this period. 1064 MCF/d

03/27/08 Completion day 88. Continued to test well through separator. Visually,
well appears to be making more gas and water than the separator meters
are showing. Ordered out a new calibrated meter for replacement and
old meter was not correctly measuring gas. At 1400 hours after the meter
was changed the correct reading is 1733 MCF/d. At 2400 hours 1854
MCF/d, on 18 choke. Flowing tubing pressure 800 psi, SICP 1300 psi.
187 water during this period.

03/28/08 Completion day 89. No report.

03/29/08 Completion day 90. Continue to test well through separator. Flowing
tubingpressure 750 psi, SICP 1250 psi. Recovered a totalof 151 bb\s of
fluid during this period. Resistivity 550, 1854 MCF/d.

03/30/08 Completion day 91. Continue to test well. Flowing tubing pressure at
2400 hours 700 psi, SICP 1300 psi. Recovered a total of 140 bbis of fluid
during this period. At 2400 hours rate at 1677 MCF/d. Low tubing
pressure at 1800 hours 650 psi. Low casing pressure at 1800 hours 1250
psi. Rate at 1900 hours 1565 MCF/d. Resistivity: 1500

03/31/08 Completion day 92. Continue to test well on 18 choke. Flowing tubing
pressure 750 psi, SICP 1250 psi. Recovered a total of 156 bbis of fluid
during this period. 1564
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03/31/08 Completion day 92. Continue to test well on 18 choke. Flowing tubing
pressure 750 psi, SICP 1250 psi. Recovered a total of 156 bbis of fluid
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04/01/08 Completion day 93. Continued to flow well on 18 choke. Flowing tubing
pressure 700 psi, SICP 12550 psi. Recovered a total of 136 bbis of fluid
during this period. 1416 MCF/d

04/02/08 Completion day 94. Continue to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a total of 135 bbis of fluid
during this period. 1551 MCF/d

04/03/08 Completion day 95. Continued to test well on 18 choke. Flowing tubingpressure
700 psi. SICP 1200 psi. Recovered a totalof 155 bb\s of fluid during this period.
1483 MCF/d

04/04/08 Completion day 96. Continue to test well on 18 choke. Flowing tubingpressure
700 psi. SICP 1200 psi. Recovered a totalof 127 bbls of fluid during this period.
1369 MCFld, resistivity 1200

04/05/08 Completion day 97. Continued to test wellon 18 choke. Flowing tubingpressure
700 psi. SICP 1250 psi. Recovered a totalof 141 bbis of fluid during this period.
1342 MCF/d, Resistivity: 1400

04/06/08 Completion day 98. Continue to test well on 18 choke. Flowing tubingpressure
700 psi. SICP 1200 psi. Recovered a totalof 132 bbis of fluid during this period.
1445 MCF/d, Resistivity: 1200

04/07/08 Completion day 99. Continued to test well on 18 choke. Flowing tubingpressure
700 psi. SICP 1200 psi. Recovered a totalof 118 bbis of fluid during this period.
1396 MCFld, Resistivity: 1500

04/08/08 Completion day 100. Continue to test well on 18 choke. Flowing tubingpressure
700 psi. SICP 1200 psi. Recovered a totalof 110 bbis of fluid during this period.
1396 MCF/d, Resistivity: 1500

04/09/08 Completion day 101. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a total of 116 bbis of fluid during
thisperiod. 1396 MCF/d, Resistivity: 1400

04/10/08 Completion day 102. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi. Recovered a total of 94 bbis of fluid during
this period. 1473 MCF/d, Resistivity: 1500

04/11/08 Completion day 103. Continued to Test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 94 bbls of fluid during this
period. 1304 MCF/d, Resistivity: 1600

04/12/08 Completion day 104. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 97 bbls of fluid during this
period. 1304 MCF/d, Resistivity:
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04/09/08 Completion day 101. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a total of 116 bbis of fluid during
thisperiod. 1396 MCF/d, Resistivity: 1400

04/10/08 Completion day 102. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi. SICP 1200 psi. Recovered a total of 94 bbis of fluid during
this period. 1473 MCF/d, Resistivity: 1500

04/11/08 Completion day 103. Continued to Test well on 18 choke. Flowing tubing
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04/13/08 Completion day 105. Continue to test well on 18 choke. Flowing tubingpressure
700 psi, SICP 1200. Recovered a total of 119 bbls of fluid during this period.
1304 MCF/d, Resistivity: 1500

04/14/08 Completion day 106. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 92 bbls during this period.
1304 MCF/d, Resistivity: 1500

04/15/08 Completion day 107. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 69 bbis of fluid during this
period. 1304 MCF/d

04/16/08 Completion day 108. Continued to test well on 18 choke. Flowing tubing
pressure dropped to 650 psi and SICP dropped to 1100 psi. Recovered a totalof
77 bbis of fluid during this period. 1192 MCF/d, Resistivity: 1800

04/17/08 Completion day 109. Continue to test well on 18 choke. Flowing tubingpressure
600 psi, SICP 1100 psi. Recovered a totalof 98 bbis of fluid during this period.
1266 MCF/d

04/18/08 Completion day 110. Continue to test well on 18 choke. Flowing tubingpressure
600 psi, SICP 1100 psi. Recovered a totalof 28 bbis of fluid during this period.
1192 MCF/d. Shut well in at 1200 noon. Rig due in todaybut has been delayed
until Monday. Rigged down Premier Flow Back Services and released same.
Released at 1700 hours on 4-18-08. Rigged up bleed down line from well head
to pit throughmanifold. Separator and flare stack still rigged up. SITP 2600 psi,
SICP 2900 psi.

04/19/08 Completion day 111. Well shut in waiting on Rig. SICP 5000 psi, SITP 5000 psi.
5000 psi gauges on tree. Will install 10000 psi gauges

04/20/08 Completion day 112. Waiting on Rig. Well Shut In. 5000 psi gauges maxed out
at 5000 psi on both tubingand casing. Will change out today.

04/21/08 Completion day 113. Move in Excel Services Rig and Rig up. Changed 5000 psi
gauges to 10000 psi gauges. SICP; 5600 psi, SITP 5600 psi. Rig up Lubricator
and run BPV. Bleed down pressure. BPV holding. ND Tree. Install 10 K Frac
valve. Break down and install bottom valve from tree on top of Frac Valve as a
safety precaution. Pull BPV. Frac Valve leaking. SDFN. Will replace Frac valve
tomorrow.

04/22/08 Completion day 114. Waiting on Frac Valve. SICP 5600 psi and SITP, 5600 psi.
Rigged up Lubricator and set BPV. BPV held okay. Removed leaking Frac
Valve. Installed new Frac valve. Pulled BPV and checked same. Attempt to re-
run BPV before installing flange and BOP's. Unable to make up BPV due to
freezing in well head. Pumped in Methanol and waited 1 hour. Unable to get
BPV in to hanger. Rig up pump and tank. Ordered out hot oiler for tomorrow
AM. Will attempt to thawout well head. Shut down for
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04/13/08 Completion day 105. Continue to test well on 18 choke. Flowing tubingpressure
700 psi, SICP 1200. Recovered a total of 119 bbls of fluid during this period.
1304 MCF/d, Resistivity: 1500

04/14/08 Completion day 106. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 92 bbls during this period.
1304 MCF/d, Resistivity: 1500

04/15/08 Completion day 107. Continued to test well on 18 choke. Flowing tubing
pressure 700 psi, SICP 1200 psi. Recovered a totalof 69 bbis of fluid during this
period. 1304 MCF/d

04/16/08 Completion day 108. Continued to test well on 18 choke. Flowing tubing
pressure dropped to 650 psi and SICP dropped to 1100 psi. Recovered a totalof
77 bbis of fluid during this period. 1192 MCF/d, Resistivity: 1800

04/17/08 Completion day 109. Continue to test well on 18 choke. Flowing tubingpressure
600 psi, SICP 1100 psi. Recovered a totalof 98 bbis of fluid during this period.
1266 MCF/d

04/18/08 Completion day 110. Continue to test well on 18 choke. Flowing tubingpressure
600 psi, SICP 1100 psi. Recovered a totalof 28 bbis of fluid during this period.
1192 MCF/d. Shut well in at 1200 noon. Rig due in todaybut has been delayed
until Monday. Rigged down Premier Flow Back Services and released same.
Released at 1700 hours on 4-18-08. Rigged up bleed down line from well head
to pit throughmanifold. Separator and flare stack still rigged up. SITP 2600 psi,
SICP 2900 psi.

04/19/08 Completion day 111. Well shut in waiting on Rig. SICP 5000 psi, SITP 5000 psi.
5000 psi gauges on tree. Will install 10000 psi gauges

04/20/08 Completion day 112. Waiting on Rig. Well Shut In. 5000 psi gauges maxed out
at 5000 psi on both tubingand casing. Will change out today.

04/21/08 Completion day 113. Move in Excel Services Rig and Rig up. Changed 5000 psi
gauges to 10000 psi gauges. SICP; 5600 psi, SITP 5600 psi. Rig up Lubricator
and run BPV. Bleed down pressure. BPV holding. ND Tree. Install 10 K Frac
valve. Break down and install bottom valve from tree on top of Frac Valve as a
safety precaution. Pull BPV. Frac Valve leaking. SDFN. Will replace Frac valve
tomorrow.

04/22/08 Completion day 114. Waiting on Frac Valve. SICP 5600 psi and SITP, 5600 psi.
Rigged up Lubricator and set BPV. BPV held okay. Removed leaking Frac
Valve. Installed new Frac valve. Pulled BPV and checked same. Attempt to re-
run BPV before installing flange and BOP's. Unable to make up BPV due to
freezing in well head. Pumped in Methanol and waited 1 hour. Unable to get
BPV in to hanger. Rig up pump and tank. Ordered out hot oiler for tomorrow
AM. Will attempt to thawout well head. Shut down for
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04/23/08 Completion day 115. Wait on daylight. Well shut in. SITP & SICP 6000 psi.
Hook up hot oiler and thaw out well head. Install BPV. RD Iubricator. Install
Flange on Frac valve and NU BOP's. RU Mountain States Snubbing services.
Bleed down well pressure from 6000 psi to 3000 psi on 18 choke. Flowing back
dry gas with no water. Pump 50 bbls water down tubingto top killwell. POH w/
Snubbing unit 65 jts of 2-7/8" tubing,laying down. Tubing stands too tallto pull.
Well shut-in. ISIP on casing 1400 psi.

04/24/08 Completionday 116. Wait on Daylight. Flowing well. SICP 4400 psi @5:00 w/
12 choke. SICP 3300 psi @ 6:00 wl 15 choke. SICP 2800 psi @ 7:00 w/ 18
choke. Pump 50 bbis water to top killtubing. POH with Snubbing unit 94 jts (156
total). EOT approximately 10005 ft. Estimate 45-50 Bbls water recovered to pit
during snubbing operations. Wait on Wireline truck to run production logs.
Flowback wellovernight. Recovered 39 Bbis of water by 24:00.

04/25/08 Completion day 117. Flowback well to relieve pressure and remove water for
wireline production logs. Recovered 45 Bb\s water in 7 hrs. Casing Pressure
900 psi. Wait on wireline logs. Maintain well flowing back on 14 choke. RIU and
run wireline production logs. R/D Production logging equipment and attempt to
set 2-7/8" tubingplug in x/n nipple.

04/26/08 Completion day 118. Attempt to set tubingplug. Main pulley on wireline truck
seized. POH w/ wireline and wait on replacement pulley. Wait on replacement
pulley for wirelinetruck. Attempt to set tubingplug in x/n nipple. Set tubingplug
in x nipple. R/D wirelinetruck. Shut in well, WOD. Shut in well.

04/27/08 Completion day 119. Wait on Daylight. SICP 3400 psi. Opened gradually to 14
choke. R/U catwalk and pipe racks. Safety Meeting. POH 318 jts w/ Snubbing
unit. R/D Snubbing unit. SICP 600 psi. Shut in well and wait for daylight.

04/28/08 Completion day 120. Wait on Daylight. RU Black Warrior W.L. Install
Lubricator. Make up and RIH to 60' with Gauge Ring and Junk Basket. Pulled
out of hole. Junk Basket full of sand. Lay down ringand basket. Made up 5 1/2"
Composite Bridge Plug and start in hole. At 9800' tagged fill. Worked through
same and ran in to the collar below 11040'. Tools appear to be sticky.
Attempted to set plug at 11,040'. Plug appeared to set. Pull up 100', again very
sticky. Ran in to 11,040 and set down on what was thoughtto be the plug. Bled
down well. Well bled down to 0 pressure but had a slight blow. Started out of
the hole. At 3000' had no line weight. Indications were the line had pulled out of
the rope socket. Well continued to have slight blow. Finished out of the hole and
line had parted. Did not pull out of the rope socket but had parted leaving in hole
cable head, 2-7' weight bars, CCL, and setting tool. Well immediately began to
blow and unloaded the hole. Blew out all of the tools left in hole plus
approximately 25' of wire. Shut in blind rams and secured well. No injuries, no
fluid touched the ground. Rigged down Wire Line. Inspected rig for damage.
Found 2 girts in the derrick damaged. Laid down derrick for further inspection.
Ordered out Certified derrick inspector to check out same. Inspector arrived and
said repairs could be done on location in 2 to 3 days. Well Shut in and
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04/23/08 Completion day 115. Wait on daylight. Well shut in. SITP & SICP 6000 psi.
Hook up hot oiler and thaw out well head. Install BPV. RD Iubricator. Install
Flange on Frac valve and NU BOP's. RU Mountain States Snubbing services.
Bleed down well pressure from 6000 psi to 3000 psi on 18 choke. Flowing back
dry gas with no water. Pump 50 bbls water down tubingto top killwell. POH w/
Snubbing unit 65 jts of 2-7/8" tubing,laying down. Tubing stands too tallto pull.
Well shut-in. ISIP on casing 1400 psi.

04/24/08 Completionday 116. Wait on Daylight. Flowing well. SICP 4400 psi @5:00 w/
12 choke. SICP 3300 psi @ 6:00 wl 15 choke. SICP 2800 psi @ 7:00 w/ 18
choke. Pump 50 bbis water to top killtubing. POH with Snubbing unit 94 jts (156
total). EOT approximately 10005 ft. Estimate 45-50 Bbls water recovered to pit
during snubbing operations. Wait on Wireline truck to run production logs.
Flowback wellovernight. Recovered 39 Bbis of water by 24:00.

04/25/08 Completion day 117. Flowback well to relieve pressure and remove water for
wireline production logs. Recovered 45 Bb\s water in 7 hrs. Casing Pressure
900 psi. Wait on wireline logs. Maintain well flowing back on 14 choke. RIU and
run wireline production logs. R/D Production logging equipment and attempt to
set 2-7/8" tubingplug in x/n nipple.

04/26/08 Completion day 118. Attempt to set tubingplug. Main pulley on wireline truck
seized. POH w/ wireline and wait on replacement pulley. Wait on replacement
pulley for wirelinetruck. Attempt to set tubingplug in x/n nipple. Set tubingplug
in x nipple. R/D wirelinetruck. Shut in well, WOD. Shut in well.

04/27/08 Completion day 119. Wait on Daylight. SICP 3400 psi. Opened gradually to 14
choke. R/U catwalk and pipe racks. Safety Meeting. POH 318 jts w/ Snubbing
unit. R/D Snubbing unit. SICP 600 psi. Shut in well and wait for daylight.

04/28/08 Completion day 120. Wait on Daylight. RU Black Warrior W.L. Install
Lubricator. Make up and RIH to 60' with Gauge Ring and Junk Basket. Pulled
out of hole. Junk Basket full of sand. Lay down ringand basket. Made up 5 1/2"
Composite Bridge Plug and start in hole. At 9800' tagged fill. Worked through
same and ran in to the collar below 11040'. Tools appear to be sticky.
Attempted to set plug at 11,040'. Plug appeared to set. Pull up 100', again very
sticky. Ran in to 11,040 and set down on what was thoughtto be the plug. Bled
down well. Well bled down to 0 pressure but had a slight blow. Started out of
the hole. At 3000' had no line weight. Indications were the line had pulled out of
the rope socket. Well continued to have slight blow. Finished out of the hole and
line had parted. Did not pull out of the rope socket but had parted leaving in hole
cable head, 2-7' weight bars, CCL, and setting tool. Well immediately began to
blow and unloaded the hole. Blew out all of the tools left in hole plus
approximately 25' of wire. Shut in blind rams and secured well. No injuries, no
fluid touched the ground. Rigged down Wire Line. Inspected rig for damage.
Found 2 girts in the derrick damaged. Laid down derrick for further inspection.
Ordered out Certified derrick inspector to check out same. Inspector arrived and
said repairs could be done on location in 2 to 3 days. Well Shut in and
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04/29/08 Completion day 121. Well Shut in. Wait on coiled tubing unit. Repairs to
derrick. Changing out 2 girts and cross members in derrick. SICP 3000 psi.
Well shut in.

04/30/08 Completionday 122. Well shut in. SICP 4600 psi. Waiting on Coil Unitto clean
out to TD.

05/01/08 Completion day 123. Shut in for night. SICP 5100 psi. Halliburton Coil Tubing
Unit arrived on location. Spotted Coil equipment to well head and rigged up.
Wait on daylight

05/02/08 Completion day 124. Shut in for night. SICP 5100 psi. Bleed down casing while
finish riggingup coil unit. Make up Weatherford motor and 4 1/2" drag bit. HELD
SAFETY MEETING. Filled coil with clean fresh water from storage tanks on
location. Tested tools to coil to 25K, pressure test to 2500, function test 1.5
BPM/2000 psi. RIH with coil to 15,402. Circulating out slight traces of sand.
Recovered several small pieces of rubber and metal from Wire Line tools. Pump
Rate 2 BPM while running in hole. Pumped 19 bbis pill on bottom and circulated
out same. Start out of hole with Coil. RD Ha\\\burton Coi\ Unit and released
same. Shut down for night.

05/03/08 Completion day 125. Wait on Daylight. Move in and rig up BWWL. Install
lubricator with crane. Make up Gauge ring and junk basket. Attempt to RIH with
same. Could not get past well head due to a ice plug from flowing the well back.
Unable to locate hot oiler. Sent crew home until Monday. Will rig up tarp and
heater to thawout well head. Well shut in with heater and tarp thawingout well
head.

05/04/08 Completion day 126. Thawing out well head.

05/05/08 Completion day 127. SDFN. Loaded 2 Mountain Movers with sand. Preparing
to Frac in the AM. Wait on Daylight. Move in and rig up BWWL. Make up 5 1/2"
Solid composite plug and run in hole. Tagged a soft fillat 945'. Worked in hole
slowly to 12500'. Correlated to Densilog/Neutronlog. Set plug at 11,040'.
Picked up 100' and Ran in and tagged solid at top of plug at 11,040'. Pulled out
of hole with setting tool. Laid down lubricator. ND BOP's. Remove leaking Frac
Valve and replace with newlytested Frac Plug. Pick up lubricator and RIH with a
11'-- 4" casing gun, 120 degree phasing, 23.5 gm, .43 dia. (35" penetration).
Perforated from 10,932' to 10,943' with 2 SPF. Pull out of hole, all shots fired.
RD BWWL.

05/06/08 Completion day 128. Wait on daylight. SICP after perforating: 1000 psi. Move
in Halliburton and rig up to Frac. Frac is a 70% Co2 frac Gradient 0.87. Frac
with 20/40 tempered Sand. Held safety meeting. Pressure tested all ines to
10000 psi, ok. Loaded hole and broke formation down with 9.4 bbp at 6602 psi.
Pumped in formation 89000 lbs 20/40 sand with 214 tons of Co2 pumped
downhole. ISIP 4697, 5 Min 4519 psi, 10 min. 4450 psi, 15 min. 4398 psi.
Maximum pumping rate 31.8 bpm. Pumped in a totalof 950 bbls of fluid. Traced
all sand with Scandium. RU BWWL. Make up Flow through plug and 1
perforating gun and prepare to RIH. Found short in line. Wait on repair kit
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04/29/08 Completion day 121. Well Shut in. Wait on coiled tubing unit. Repairs to
derrick. Changing out 2 girts and cross members in derrick. SICP 3000 psi.
Well shut in.

04/30/08 Completionday 122. Well shut in. SICP 4600 psi. Waiting on Coil Unitto clean
out to TD.

05/01/08 Completion day 123. Shut in for night. SICP 5100 psi. Halliburton Coil Tubing
Unit arrived on location. Spotted Coil equipment to well head and rigged up.
Wait on daylight

05/02/08 Completion day 124. Shut in for night. SICP 5100 psi. Bleed down casing while
finish riggingup coil unit. Make up Weatherford motor and 4 1/2" drag bit. HELD
SAFETY MEETING. Filled coil with clean fresh water from storage tanks on
location. Tested tools to coil to 25K, pressure test to 2500, function test 1.5
BPM/2000 psi. RIH with coil to 15,402. Circulating out slight traces of sand.
Recovered several small pieces of rubber and metal from Wire Line tools. Pump
Rate 2 BPM while running in hole. Pumped 19 bbis pill on bottom and circulated
out same. Start out of hole with Coil. RD Ha\\\burton Coi\ Unit and released
same. Shut down for night.

05/03/08 Completion day 125. Wait on Daylight. Move in and rig up BWWL. Install
lubricator with crane. Make up Gauge ring and junk basket. Attempt to RIH with
same. Could not get past well head due to a ice plug from flowing the well back.
Unable to locate hot oiler. Sent crew home until Monday. Will rig up tarp and
heater to thawout well head. Well shut in with heater and tarp thawingout well
head.

05/04/08 Completion day 126. Thawing out well head.

05/05/08 Completion day 127. SDFN. Loaded 2 Mountain Movers with sand. Preparing
to Frac in the AM. Wait on Daylight. Move in and rig up BWWL. Make up 5 1/2"
Solid composite plug and run in hole. Tagged a soft fillat 945'. Worked in hole
slowly to 12500'. Correlated to Densilog/Neutronlog. Set plug at 11,040'.
Picked up 100' and Ran in and tagged solid at top of plug at 11,040'. Pulled out
of hole with setting tool. Laid down lubricator. ND BOP's. Remove leaking Frac
Valve and replace with newlytested Frac Plug. Pick up lubricator and RIH with a
11'-- 4" casing gun, 120 degree phasing, 23.5 gm, .43 dia. (35" penetration).
Perforated from 10,932' to 10,943' with 2 SPF. Pull out of hole, all shots fired.
RD BWWL.

05/06/08 Completion day 128. Wait on daylight. SICP after perforating: 1000 psi. Move
in Halliburton and rig up to Frac. Frac is a 70% Co2 frac Gradient 0.87. Frac
with 20/40 tempered Sand. Held safety meeting. Pressure tested all ines to
10000 psi, ok. Loaded hole and broke formation down with 9.4 bbp at 6602 psi.
Pumped in formation 89000 lbs 20/40 sand with 214 tons of Co2 pumped
downhole. ISIP 4697, 5 Min 4519 psi, 10 min. 4450 psi, 15 min. 4398 psi.
Maximum pumping rate 31.8 bpm. Pumped in a totalof 950 bbls of fluid. Traced
all sand with Scandium. RU BWWL. Make up Flow through plug and 1
perforating gun and prepare to RIH. Found short in line. Wait on repair kit
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town. Repair short and RIH. Set Flow Through Plug at 10.860'. Pick up 100'
and run in and tag solid plug. Perforate from 10,777' to 10781' and from
10827' to 10,834'. Perforated 2 SPF, 120 degree phasing, with 4" casing gun.
23.5 gm, .43" dia. Pulled out of hole. All shots fired. Laid down gun and pick up
loaded gun. RIH and perforated from 10,682' to 10,698' and from 10,738' to
10,748'. Pulled out of hole and all shots had fired. Rigged down BWWL. Wait
on Daylight.

05/07/08 Completion day 129. Wait on Daylight. SICP 3800 psi. Safety Meeting, test all
lines to 10000 psi, ok. Open well. Hole full. Break down formation at 5382 psi at
9 BPM. Frac with 70% Co2 Foam. Pumped in a total of 150,200 lbs 20/40
temperedsand. Traced all sand withAntimony. Pumped at a rate of 30.6 bpm,
max. rate 34.8 bpm. Max. pressure while pumping 5837 psi. Frac Gradient 0.88,
ISIP 4747 psi, 5 min. 4403 psi, 10 min. 4245 psi, 15 min. 4146 psi. RD
Halliburton. Well shut in while waiting on Halliburton to move out. Well shut in
with 3800 psi. Opened well on 14 choke. Flowing water, Co2 with slight traces
of sand. Pressure at 1700 hours 2400 psi. Opened well up to a 18 choke. At
2400 hours pressure at 1400 psi. Well flowing water, with slight traces of Co2.
Recovered a totalof 260 bbls of fluid.

05/08/08 Completion day 130. Flowing back Co2 and water with foam. Flowing on 18
choke. Received orders from Denver to continue flowing well until Monday.
Called Halliburton, Black Warrior W.L., Protechnics, and Praxair and cancelled
them untilMonday. Flowing well to pit on 18 choke. Recovering frac water with
slight traces of Co2. Recovered a totalof 612 bb\s of fluid. Left to recover 874
bb\s.

05/09/08 Completion day 131. Continue to flow back well on 18 choke. Pressure at 800
psi. Recovered a totalof 557 bbis of fluid. Attempted to burn every 3 to b4 hours
but would not burn. Still recovering traces of Co2 and water. LTR: 317 bbls.

05/10/08 Completion day 132. Continued to flow well on 18 choke. Pressure at 600 psi
and dropping. Continue to recover traces of Co2. Attempt to light flow back
every 6 hours but would not burn. Recovered a total of 245 bbls of fluid. LTR:
72 bbls.

05/11/08 Completion day 133. Flowing well on 18 & 28 choke. Pressure at 300 psi.
Recovered a totalof 162 bbis of fluid. Fluid will not burn. Recovered a totalof
90 bbis over Frac load.

05/12/08 Completion day 134. Continue to flow well on 18 choke. Pressure at 300 psi.
Recovered a totalof 90 bbls of fluid over frac load. Fluid willnot burn. Move in
and RU BWWL. Ran in hole and set Flow throughFrac Plug at 10,640'. Pick up
100' and run in and tag solid plug at 10,640'. Perforate from 10,574' to 10,586'
(12'). Shot 2 SPF with 4" casing gun. Pull out of hole. All shots fired. Pick up
and RlH with guns and perforate from 10,522' to 10,528' and from 10,471' to
10,478'. Shot 2 SPF with 4" casing gun. POOH, all shots fired. Move in and RU
Halliburton to Frac. Held Safety meeting. Tested all lines to 10000 psi - OK.
SICP 2100 psi, equalized and opened Frac valve. Filled hole with 40 bbis of
fluid. Broke down formation with 5014 psi at 11 BPM. Frac with 70% Co2
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town. Repair short and RIH. Set Flow Through Plug at 10.860'. Pick up 100'
and run in and tag solid plug. Perforate from 10,777' to 10781' and from
10827' to 10,834'. Perforated 2 SPF, 120 degree phasing, with 4" casing gun.
23.5 gm, .43" dia. Pulled out of hole. All shots fired. Laid down gun and pick up
loaded gun. RIH and perforated from 10,682' to 10,698' and from 10,738' to
10,748'. Pulled out of hole and all shots had fired. Rigged down BWWL. Wait
on Daylight.

05/07/08 Completion day 129. Wait on Daylight. SICP 3800 psi. Safety Meeting, test all
lines to 10000 psi, ok. Open well. Hole full. Break down formation at 5382 psi at
9 BPM. Frac with 70% Co2 Foam. Pumped in a total of 150,200 lbs 20/40
temperedsand. Traced all sand withAntimony. Pumped at a rate of 30.6 bpm,
max. rate 34.8 bpm. Max. pressure while pumping 5837 psi. Frac Gradient 0.88,
ISIP 4747 psi, 5 min. 4403 psi, 10 min. 4245 psi, 15 min. 4146 psi. RD
Halliburton. Well shut in while waiting on Halliburton to move out. Well shut in
with 3800 psi. Opened well on 14 choke. Flowing water, Co2 with slight traces
of sand. Pressure at 1700 hours 2400 psi. Opened well up to a 18 choke. At
2400 hours pressure at 1400 psi. Well flowing water, with slight traces of Co2.
Recovered a totalof 260 bbls of fluid.

05/08/08 Completion day 130. Flowing back Co2 and water with foam. Flowing on 18
choke. Received orders from Denver to continue flowing well until Monday.
Called Halliburton, Black Warrior W.L., Protechnics, and Praxair and cancelled
them untilMonday. Flowing well to pit on 18 choke. Recovering frac water with
slight traces of Co2. Recovered a totalof 612 bb\s of fluid. Left to recover 874
bb\s.

05/09/08 Completion day 131. Continue to flow back well on 18 choke. Pressure at 800
psi. Recovered a totalof 557 bbis of fluid. Attempted to burn every 3 to b4 hours
but would not burn. Still recovering traces of Co2 and water. LTR: 317 bbls.

05/10/08 Completion day 132. Continued to flow well on 18 choke. Pressure at 600 psi
and dropping. Continue to recover traces of Co2. Attempt to light flow back
every 6 hours but would not burn. Recovered a total of 245 bbls of fluid. LTR:
72 bbls.

05/11/08 Completion day 133. Flowing well on 18 & 28 choke. Pressure at 300 psi.
Recovered a totalof 162 bbis of fluid. Fluid will not burn. Recovered a totalof
90 bbis over Frac load.

05/12/08 Completion day 134. Continue to flow well on 18 choke. Pressure at 300 psi.
Recovered a totalof 90 bbls of fluid over frac load. Fluid willnot burn. Move in
and RU BWWL. Ran in hole and set Flow throughFrac Plug at 10,640'. Pick up
100' and run in and tag solid plug at 10,640'. Perforate from 10,574' to 10,586'
(12'). Shot 2 SPF with 4" casing gun. Pull out of hole. All shots fired. Pick up
and RlH with guns and perforate from 10,522' to 10,528' and from 10,471' to
10,478'. Shot 2 SPF with 4" casing gun. POOH, all shots fired. Move in and RU
Halliburton to Frac. Held Safety meeting. Tested all lines to 10000 psi - OK.
SICP 2100 psi, equalized and opened Frac valve. Filled hole with 40 bbis of
fluid. Broke down formation with 5014 psi at 11 BPM. Frac with 70% Co2
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Pumped a totalof 121,100 lbs of 20/40 tempered sand. Average pumping rate
24.6 bpm. Pumped a total of 170 tons of Co2. Pumped a total of 835 bbls of
fluid down hole. Frac Gradient 0.81 psilft, ISIP 3805 psi, 5 min. 3706, 10 min.
3647 psi, 15 min. 3607 psi. Traced all sand with Iridium. Good Job. RD and
released Halliburton. Opened well on 14 choke. SICP 3800 psi. Flowing back
Co2 and Frac water. Recovered a totalof 674 bbis at 0600 hours. Pressure at
1800 psi. Left To recover: 164 bb\s.

05/13/08 Completion day 135. Continue to flow back well on 14 choke. Pressure at 1600
psi. Recovered a totalof 470 bb\s of fluid during this period. Fluid will not burn.
Traces of Co2 with water. Recovered a total of 1144 bbis from this Zone with
305 bbis over Frac load.

05/14/08 Completion day 136. Continued to flow back well on 14 choke. Pressure at
1300 psi. Recovered a total of 307 bbis of fluid during this period. Have
recovered a total of 1451 bbis from this Zone. Initially pumped in 839 bbis for
thiszone and Co2 is 10%+. Fluid willnot burn.

05/15/08 Completion day 137. Continued to flow back well on 14 choke. Pressure at
1200 psi and holding steady. Recovered a totalof 282 bbls of fluid during this
period. Fluid rate decreasing each 24 hour period. Recovered a totalof 1733
bbis of fluid, Co2 rate at 7% at 12 noon and 6.5% at 1800 hours.

05/16/08 Completion day 138. Continue to flow back well on 14 choke. Pressure at 1200
psi and holding steady. Recovered a totalof 228 bbis of fluid during this period.
Fluid continues to decrease daily. Have recovered a total 1961 bbis since last
Frac. Fluid will not burn. Still strong smell of Co2. Co2 5%. Gas sample taken
and sent to town.

05/17/08 Completion day 139. Continue to flow back well on 14 choke. Pressure holding
steady at 1200 psi. Flowed back a totalof 170 bbis during this period. Again,
fluid decreasing each day. Recovered a totalof 2131 bbls since last Frac. Co2
level at 7% at 0700 and 9% at 1200 hours and 9% at 2100 hours.

05/18/08 Completion day 140. Continued to flow well back on a 14 choke. Pressure at
1100 psi. Recovered a totalof 159 bbls of fluid during this period. Averaging 6.6
bbls per hour. Fluid recovery continues to drop each 24 hours. Co2 10% at
0700, 9% at 1400 hours and 9% at 2200 hours. Recovered a totalof 2290 bbis
since last Frac.

05/19/08 Completion day 141. Continued to flow well back on 14 choke. Pressure at
1000 psi. Recovered a totalof 169 bbis of fluid during this period. Recovered a
totalof 2459 bb\s since last Frac. Co2 at 0700 8%, Co2 at 1200 noon 8%, Co2
at 1500 hours 7%, Co2 at 2000 hours and 7%. Fluid willnot burn.

05/20/08 Completion day 142. Continued to flow well on 14 choke. Pressure at 1000 psi.
Recovered a total of 149 bbis of fluid during this period. Recovered a total of
2608 bbis of fluid since the last Frac. Co2 at 7% at 0700 hours. Co2 at noon
5.5%, same at 1700 hours. Released and hauled off location 10 rental Frac
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Pumped a totalof 121,100 lbs of 20/40 tempered sand. Average pumping rate
24.6 bpm. Pumped a total of 170 tons of Co2. Pumped a total of 835 bbls of
fluid down hole. Frac Gradient 0.81 psilft, ISIP 3805 psi, 5 min. 3706, 10 min.
3647 psi, 15 min. 3607 psi. Traced all sand with Iridium. Good Job. RD and
released Halliburton. Opened well on 14 choke. SICP 3800 psi. Flowing back
Co2 and Frac water. Recovered a totalof 674 bbis at 0600 hours. Pressure at
1800 psi. Left To recover: 164 bb\s.

05/13/08 Completion day 135. Continue to flow back well on 14 choke. Pressure at 1600
psi. Recovered a totalof 470 bb\s of fluid during this period. Fluid will not burn.
Traces of Co2 with water. Recovered a total of 1144 bbis from this Zone with
305 bbis over Frac load.

05/14/08 Completion day 136. Continued to flow back well on 14 choke. Pressure at
1300 psi. Recovered a total of 307 bbis of fluid during this period. Have
recovered a total of 1451 bbis from this Zone. Initially pumped in 839 bbis for
thiszone and Co2 is 10%+. Fluid willnot burn.

05/15/08 Completion day 137. Continued to flow back well on 14 choke. Pressure at
1200 psi and holding steady. Recovered a totalof 282 bbls of fluid during this
period. Fluid rate decreasing each 24 hour period. Recovered a totalof 1733
bbis of fluid, Co2 rate at 7% at 12 noon and 6.5% at 1800 hours.

05/16/08 Completion day 138. Continue to flow back well on 14 choke. Pressure at 1200
psi and holding steady. Recovered a totalof 228 bbis of fluid during this period.
Fluid continues to decrease daily. Have recovered a total 1961 bbis since last
Frac. Fluid will not burn. Still strong smell of Co2. Co2 5%. Gas sample taken
and sent to town.

05/17/08 Completion day 139. Continue to flow back well on 14 choke. Pressure holding
steady at 1200 psi. Flowed back a totalof 170 bbis during this period. Again,
fluid decreasing each day. Recovered a totalof 2131 bbls since last Frac. Co2
level at 7% at 0700 and 9% at 1200 hours and 9% at 2100 hours.

05/18/08 Completion day 140. Continued to flow well back on a 14 choke. Pressure at
1100 psi. Recovered a totalof 159 bbls of fluid during this period. Averaging 6.6
bbls per hour. Fluid recovery continues to drop each 24 hours. Co2 10% at
0700, 9% at 1400 hours and 9% at 2200 hours. Recovered a totalof 2290 bbis
since last Frac.

05/19/08 Completion day 141. Continued to flow well back on 14 choke. Pressure at
1000 psi. Recovered a totalof 169 bbis of fluid during this period. Recovered a
totalof 2459 bb\s since last Frac. Co2 at 0700 8%, Co2 at 1200 noon 8%, Co2
at 1500 hours 7%, Co2 at 2000 hours and 7%. Fluid willnot burn.

05/20/08 Completion day 142. Continued to flow well on 14 choke. Pressure at 1000 psi.
Recovered a total of 149 bbis of fluid during this period. Recovered a total of
2608 bbis of fluid since the last Frac. Co2 at 7% at 0700 hours. Co2 at noon
5.5%, same at 1700 hours. Released and hauled off location 10 rental Frac
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Daily Reports
TIGHT HOLE

05/21/08 Completion day 143. No report.

05/22/08 Completion day 144. Well continues to flow back on 36 choke. Recovered a
totalof 730 bbis during this period. Recovered a totalof 4121 bbls of fluid since
last Frac. Co2 at 0700 = 6%, At noon = 6.5%, at 1900 = 7% and Resistivity:
1600.

05/23/08 Completion day 145. Continued to flow well on36 & 48 choke. Pressure holding
at 225 psi. Rig up rig floor, set in and hook up tongs and slips. Install 5 K
Annular. Hook up lines from rig pump to kill line. Fill Rig tank with 175 bbls of
water from Frac Tank. Move 2 7/8" tubingfrom behind location to pipe racks.
Measure and rabbit same. Rig Repairs, working on Hydraulics. Pumped in 100
bbis of clean fresh water to kill well. Pressure at 0 psi. Well open with 0
pressure.

05/24/08 Completion day 146. No report.

05/25/08 Completionday 147. Well open to pit. Pressure at 100 psi. Recovered a totalof
370 bbls of fluid during this period. Pump 60 bbls of fluid down tubingand 100
bbls of fluid down casing to killwell. RIH with 237 jointsof tubingand well began
flowing up tubing. Pump 60 bb\s down tubingand 80 bbls down casing. RlH
with 327 jointsof tubingand tag Flow Through Plug at 10,640'. Killwell with 80
bbis of fluid. Pull up above top perforation at 10,471'. Install TIW Valve on
tubing. Open well up to pit for night. Spot in Power Swivel and SDFN. Well
open to pit. Flowing back water and gas.

05/26/08 Completionday 148. Well open to pit, 100 psi on open choke. Flowed back 290
bbis of fluid. Killwell with 100 bbis of fluid,remove TIW. Well on vacuum. RIH
and tagged plug at 10,640'. No fillon perfs above plug. Drill plug, tagged solid
fillfrom 10,700' to 10,800'. Appears all of these perfs were sanded off. DrillPlug
at 10,860'. RIH to 11,000'. No fill. Circulate hole clean. Strong blow on casing.
Lay down power swivel. Pull out of hole with 25 stands. EOT at 9300'. Install
TIW valve and SDFN. Shut well in and pressure went to 1800 psi in 15 minutes.
Open well to pit and pressure decreased to 200 psi at 2400 hours. Recovered a
totalof 470 bbis of fluid.

05/27/08 Completion day 149. Well open to pit. Pressure on casing 200 psi. Recovered
a totalof 470 bbis of fluid during thisperiod. Killed well with 100 bbis of fluid and
pulled out of hole with 140 stands of tubing. Well began flowing up tubing. Killed
well with 100 bbls of fluid. Pulled out of hole with 160 stands of tubing. Well
flowing. Chained down tubing to BOP's, killed well with 100 bbis of fluid.
Pumping fluid down tubingthroughTIW valve. Pulled out of hole and laid down
bit. Made up Halliburton Packer and Plug and started in hole with 32 stands in
hole, well flowing. Killed wellwith 100 bbis of fluid and RIH with 65 stands. Well
flowing. Installed TIW valve and SDFN. Well open to pit. Recovered a totalof
240 bbls of fluid. Pressure at 200
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05/21/08 Completion day 143. No report.

05/22/08 Completion day 144. Well continues to flow back on 36 choke. Recovered a
totalof 730 bbis during this period. Recovered a totalof 4121 bbls of fluid since
last Frac. Co2 at 0700 = 6%, At noon = 6.5%, at 1900 = 7% and Resistivity:
1600.

05/23/08 Completion day 145. Continued to flow well on36 & 48 choke. Pressure holding
at 225 psi. Rig up rig floor, set in and hook up tongs and slips. Install 5 K
Annular. Hook up lines from rig pump to kill line. Fill Rig tank with 175 bbls of
water from Frac Tank. Move 2 7/8" tubingfrom behind location to pipe racks.
Measure and rabbit same. Rig Repairs, working on Hydraulics. Pumped in 100
bbis of clean fresh water to kill well. Pressure at 0 psi. Well open with 0
pressure.

05/24/08 Completion day 146. No report.

05/25/08 Completionday 147. Well open to pit. Pressure at 100 psi. Recovered a totalof
370 bbls of fluid during this period. Pump 60 bbls of fluid down tubingand 100
bbls of fluid down casing to killwell. RIH with 237 jointsof tubingand well began
flowing up tubing. Pump 60 bb\s down tubingand 80 bbls down casing. RlH
with 327 jointsof tubingand tag Flow Through Plug at 10,640'. Killwell with 80
bbis of fluid. Pull up above top perforation at 10,471'. Install TIW Valve on
tubing. Open well up to pit for night. Spot in Power Swivel and SDFN. Well
open to pit. Flowing back water and gas.

05/26/08 Completionday 148. Well open to pit, 100 psi on open choke. Flowed back 290
bbis of fluid. Killwell with 100 bbis of fluid,remove TIW. Well on vacuum. RIH
and tagged plug at 10,640'. No fillon perfs above plug. Drill plug, tagged solid
fillfrom 10,700' to 10,800'. Appears all of these perfs were sanded off. DrillPlug
at 10,860'. RIH to 11,000'. No fill. Circulate hole clean. Strong blow on casing.
Lay down power swivel. Pull out of hole with 25 stands. EOT at 9300'. Install
TIW valve and SDFN. Shut well in and pressure went to 1800 psi in 15 minutes.
Open well to pit and pressure decreased to 200 psi at 2400 hours. Recovered a
totalof 470 bbis of fluid.

05/27/08 Completion day 149. Well open to pit. Pressure on casing 200 psi. Recovered
a totalof 470 bbis of fluid during thisperiod. Killed well with 100 bbis of fluid and
pulled out of hole with 140 stands of tubing. Well began flowing up tubing. Killed
well with 100 bbls of fluid. Pulled out of hole with 160 stands of tubing. Well
flowing. Chained down tubing to BOP's, killed well with 100 bbis of fluid.
Pumping fluid down tubingthroughTIW valve. Pulled out of hole and laid down
bit. Made up Halliburton Packer and Plug and started in hole with 32 stands in
hole, well flowing. Killed wellwith 100 bbis of fluid and RIH with 65 stands. Well
flowing. Installed TIW valve and SDFN. Well open to pit. Recovered a totalof
240 bbls of fluid. Pressure at 200
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05/28/08 Completion day 150. Well open to pit. Recovered a total of 240 bbls of fluid.
Pressure at 200 psi. Kill well with 120 bbls of fluid. Ran In Hole with 2 7/8'
tubing. Killed well with 100 bb\s of fluid and 75 bb\s of fluid while running in hole.
Well flows back throughtubingand up casing. Set packer at 10,825'. Set packer
with 12,000#. RU Iubricator to swab down tubing. While rigging up to swab well
began flowing up tubing. Flowed a totalof 57 bbis of fluid. After 57 bbis of fluid
well began flowing solid gas with traces of water. Hooked up well to flow back
throughmanifold and flow back tank in order to record pressure and to measure
water. Pressure increased to 400 psi. Flow checking well on 14 choke.
Pressure built to 400 psi. Flow back rate is 4.8 bbls per hour.

05/29/08 Completion day 151. Well on 14 choke until 0700. Flowed back a total of 73
bbis in 15 hours. Flowed back at a rate of 116 bbls per day. Pressure at 400 psi.
Water and gas samples caught at 0700 hours. Both will be sent to town for
analysis. Opened casing and began bleeding down pressure. Pressure at 1750
psi. Pressure staying at 500 psi. Opened tubingto a 48 choke and pressure
bled to 100 psi. Flowing gas with traces of water. Put well back on 14 choke to
record pressure and to measure water flow. Pressure back up to 380 psi in 1
hour. Well open on 14 choke. Pressure at 380 psi. Recovered a totalof 46 bbis
of fluid during this period. Averaging about 2 bbis per hour. Steady gas flow
during this period. Estimate 250 to 300 MCF.

05/30/08 Completion day 152. At 2400 hours opened well to 48 choke. Well pressure
bleed from 380 psi to 100 psi. Recovered a totalof 14 bbls of water during this
period. Average of 2.3 bbis of fluid for this flow period. Continued to flow gas at
a rate of approx. 100 MCF. Casing pressure at 2600 psi. Opened casing to pit
and began bleeding off pressure. Pressure bled down to 300 psi. Rigged up and
killed well with 100 bbis of fluid. Set Plug at 10,899'. Pulled up and LD 1 jointof
tubing. Set Packer and tested plug to 1000 psi. Held solid. Released pressure
and pulled up and set packer at 10,665'. Will test zone 2 with perforations at
10,682' to 698', 10,738' to 10,748', 10,777' to 10,781', 10,827', to 10,834'. RU
Swab Iubricator. Pick up mandrel and swab cups. RIH and tag fluid at surface.
Well began flowing. Flowing well back to rig tank. Well flowed back 158 bbls of
fluid during this period. Flowing back on 24 choke. Pressure at 300 psi, casing
at 400 psi.

05/31/08 Completion day 153. Continued to flow well on 24 choke. Flowing well to flow
back tank. Flowed back a totalof 183 bbis of f\uid during this period. Pressure
at 240 psi, well flowing back approximately300 MCF per day.

06/01/08 Completion day 154. Flowing back well to pit on open choke. Flowed back 148
bbis during this period. Average of 6.1 bbis p/h. Casing pressure at 2400 psi,
Co2 = 3%, and Resistivity at 1500. Flowing back gas at a rate of approximately
300 MCF p/d. Tubing pressure at 40 psi.

06/02/08 Completion day 155. Continue to flow well to tank on open choke. Recovered a
totalof 24 bb1s of fluid during this period. Continues to make approximately 300
MCF p/d with 0 psi on tubing,2600 psi on casing. Bleed down pressure on
casing and prepare to move up and test zone 3. Pump 50 bbis of fluid down
tubingand casing. Unseat packer, Run in and attempt to latch onto plug.
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05/28/08 Completion day 150. Well open to pit. Recovered a total of 240 bbls of fluid.
Pressure at 200 psi. Kill well with 120 bbls of fluid. Ran In Hole with 2 7/8'
tubing. Killed well with 100 bb\s of fluid and 75 bb\s of fluid while running in hole.
Well flows back throughtubingand up casing. Set packer at 10,825'. Set packer
with 12,000#. RU Iubricator to swab down tubing. While rigging up to swab well
began flowing up tubing. Flowed a totalof 57 bbis of fluid. After 57 bbis of fluid
well began flowing solid gas with traces of water. Hooked up well to flow back
throughmanifold and flow back tank in order to record pressure and to measure
water. Pressure increased to 400 psi. Flow checking well on 14 choke.
Pressure built to 400 psi. Flow back rate is 4.8 bbls per hour.

05/29/08 Completion day 151. Well on 14 choke until 0700. Flowed back a total of 73
bbis in 15 hours. Flowed back at a rate of 116 bbls per day. Pressure at 400 psi.
Water and gas samples caught at 0700 hours. Both will be sent to town for
analysis. Opened casing and began bleeding down pressure. Pressure at 1750
psi. Pressure staying at 500 psi. Opened tubingto a 48 choke and pressure
bled to 100 psi. Flowing gas with traces of water. Put well back on 14 choke to
record pressure and to measure water flow. Pressure back up to 380 psi in 1
hour. Well open on 14 choke. Pressure at 380 psi. Recovered a totalof 46 bbis
of fluid during this period. Averaging about 2 bbis per hour. Steady gas flow
during this period. Estimate 250 to 300 MCF.

05/30/08 Completion day 152. At 2400 hours opened well to 48 choke. Well pressure
bleed from 380 psi to 100 psi. Recovered a totalof 14 bbls of water during this
period. Average of 2.3 bbis of fluid for this flow period. Continued to flow gas at
a rate of approx. 100 MCF. Casing pressure at 2600 psi. Opened casing to pit
and began bleeding off pressure. Pressure bled down to 300 psi. Rigged up and
killed well with 100 bbis of fluid. Set Plug at 10,899'. Pulled up and LD 1 jointof
tubing. Set Packer and tested plug to 1000 psi. Held solid. Released pressure
and pulled up and set packer at 10,665'. Will test zone 2 with perforations at
10,682' to 698', 10,738' to 10,748', 10,777' to 10,781', 10,827', to 10,834'. RU
Swab Iubricator. Pick up mandrel and swab cups. RIH and tag fluid at surface.
Well began flowing. Flowing well back to rig tank. Well flowed back 158 bbls of
fluid during this period. Flowing back on 24 choke. Pressure at 300 psi, casing
at 400 psi.

05/31/08 Completion day 153. Continued to flow well on 24 choke. Flowing well to flow
back tank. Flowed back a totalof 183 bbis of f\uid during this period. Pressure
at 240 psi, well flowing back approximately300 MCF per day.

06/01/08 Completion day 154. Flowing back well to pit on open choke. Flowed back 148
bbis during this period. Average of 6.1 bbis p/h. Casing pressure at 2400 psi,
Co2 = 3%, and Resistivity at 1500. Flowing back gas at a rate of approximately
300 MCF p/d. Tubing pressure at 40 psi.

06/02/08 Completion day 155. Continue to flow well to tank on open choke. Recovered a
totalof 24 bb1s of fluid during this period. Continues to make approximately 300
MCF p/d with 0 psi on tubing,2600 psi on casing. Bleed down pressure on
casing and prepare to move up and test zone 3. Pump 50 bbis of fluid down
tubingand casing. Unseat packer, Run in and attempt to latch onto plug.
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not get latched up due to sand. RU and circulate sand out of hole. Latched on to
plug and attempted to set several timesat 10,638'. Finally set and tested to 1000
psi - OK. Pulled up and set packer at 10,439'. RU to Swab. Installed new head
on lubricator that was damaged. RIH with swab and tag fluid at 2100'. Pull from
3100' and recovered 6 bbis of fluid. Well open to flow back tank. SDFN.

06/03/08 Completion day 156. Well open to flow back tank. At 0200 well began flowing
up tubing. Flowed a totalof 100 bbis. Tubing pressure at 40 psi. Continued to
flow well up tubingto flow back tank. Pressure began dropping along with flow
back water. Not enough pressure to unload water with 2 7/8" tubing. Pressure at
2400 hours at 10 psi, flowing back 2 bbls per hour. Recovered a totalof 140 bbls
during this period with Co2 at 6.5%.

06/04/08 Completion day 157. Well open to flow back tank. Flowed back a totalof 27 bbis
of fluid during this period. Pressure at 10 psi. RU to Swab. RIH. Fluid spotty
down to solid fluid at 9800'. Pull from 10,200'. Recovered 2 bbis of very sandy
fluid. Swab cups loaded with sand. Made 2 more runs down to SIN. Recovered
traces of fluid with large amounts of sand. RD Swab lubricator and prepare to
pull out of hole with packer and plug. Unseat packer and attempt to latch onto
plug. Unable to get down on plug due to sand. RU and circulate on top of plug.
Latch onto plug and pull free. Instantly had gas to surface on both tubingand
casing. Killed well on both tubingand casing. Pumped in a totalof 130 bbls of
fluid. Slight drag on plug. Pulled up 4 stands above top perforations. Shut
Down due to heavy rains and lighting that was very close to rig. SDFN, well
open to flow back tank. Casing pressure at 700 psi. Flowed back a totalof 233
bbls of fluid during this period.

06/05/08 Completion day 158. Well open to flow back tank on open choke. Pressure at
0600 100 psi. Flowed back 136 bbls of fluid during this period. RU and kill both
tubingand casing with 75 bbls of fluid. RU tongs to pull out of hole and lay down
packer and plug. Pulled out of hole with packer and plug. Shut down and killed
well twicewhile pulling out of hole. Packer and plug in good shape and LD
same. RU BWWL and RIH with Composite plug. Set plug at 10,839'. Picked up
100' and RIH and tagged solid plug. POOH with W.L. RD BWWL. MU
Halliburton Cement retainer and start in hole. With 80 stands in hole well began
flowing. Killed well with 120 bbis of fluid. Ran in hole with 125 stands and well
flowing. Left well open to flow back tankfor the night. Flowed back a totalof 320
bbis of fluid during this period.

06/06/08 Completion day 159. Well open to flow back tank. Recovered a totalof 160 bbls
of fluid during this period. O pressure. Killwell and finish in hole with Cement
retainer and tubing. Move in and RU Halliburton to squeeze. Set cement
retainer at 10,425'. Tested same to 1000 psi - OK. Circulated out gas.
Squeezed zones with 100 sacks of Premium Class G cement with 0.4 % Halad,
0.2 % HR-5,and 0.3 % CFR-3. 15.8 ppg, 1.15 yield. Pumped in at a rate of 3 bbl
p/m. Pressure increased from 500 psi to a max. of 1800 psi at final pump in rate.
Pull out of retainer and spot 1 bbi of cement on top of retainer (4T). Top of
cement at 10,378'. Mixed and pumped cement with clean fresh water. Pull out
of hole with 2 7/8" tubing and lay down setting tool. Shut down for night.
Released Flow Back Crew
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not get latched up due to sand. RU and circulate sand out of hole. Latched on to
plug and attempted to set several timesat 10,638'. Finally set and tested to 1000
psi - OK. Pulled up and set packer at 10,439'. RU to Swab. Installed new head
on lubricator that was damaged. RIH with swab and tag fluid at 2100'. Pull from
3100' and recovered 6 bbis of fluid. Well open to flow back tank. SDFN.

06/03/08 Completion day 156. Well open to flow back tank. At 0200 well began flowing
up tubing. Flowed a totalof 100 bbis. Tubing pressure at 40 psi. Continued to
flow well up tubingto flow back tank. Pressure began dropping along with flow
back water. Not enough pressure to unload water with 2 7/8" tubing. Pressure at
2400 hours at 10 psi, flowing back 2 bbls per hour. Recovered a totalof 140 bbls
during this period with Co2 at 6.5%.

06/04/08 Completion day 157. Well open to flow back tank. Flowed back a totalof 27 bbis
of fluid during this period. Pressure at 10 psi. RU to Swab. RIH. Fluid spotty
down to solid fluid at 9800'. Pull from 10,200'. Recovered 2 bbis of very sandy
fluid. Swab cups loaded with sand. Made 2 more runs down to SIN. Recovered
traces of fluid with large amounts of sand. RD Swab lubricator and prepare to
pull out of hole with packer and plug. Unseat packer and attempt to latch onto
plug. Unable to get down on plug due to sand. RU and circulate on top of plug.
Latch onto plug and pull free. Instantly had gas to surface on both tubingand
casing. Killed well on both tubingand casing. Pumped in a totalof 130 bbls of
fluid. Slight drag on plug. Pulled up 4 stands above top perforations. Shut
Down due to heavy rains and lighting that was very close to rig. SDFN, well
open to flow back tank. Casing pressure at 700 psi. Flowed back a totalof 233
bbls of fluid during this period.

06/05/08 Completion day 158. Well open to flow back tank on open choke. Pressure at
0600 100 psi. Flowed back 136 bbls of fluid during this period. RU and kill both
tubingand casing with 75 bbls of fluid. RU tongs to pull out of hole and lay down
packer and plug. Pulled out of hole with packer and plug. Shut down and killed
well twicewhile pulling out of hole. Packer and plug in good shape and LD
same. RU BWWL and RIH with Composite plug. Set plug at 10,839'. Picked up
100' and RIH and tagged solid plug. POOH with W.L. RD BWWL. MU
Halliburton Cement retainer and start in hole. With 80 stands in hole well began
flowing. Killed well with 120 bbis of fluid. Ran in hole with 125 stands and well
flowing. Left well open to flow back tankfor the night. Flowed back a totalof 320
bbis of fluid during this period.

06/06/08 Completion day 159. Well open to flow back tank. Recovered a totalof 160 bbls
of fluid during this period. O pressure. Killwell and finish in hole with Cement
retainer and tubing. Move in and RU Halliburton to squeeze. Set cement
retainer at 10,425'. Tested same to 1000 psi - OK. Circulated out gas.
Squeezed zones with 100 sacks of Premium Class G cement with 0.4 % Halad,
0.2 % HR-5,and 0.3 % CFR-3. 15.8 ppg, 1.15 yield. Pumped in at a rate of 3 bbl
p/m. Pressure increased from 500 psi to a max. of 1800 psi at final pump in rate.
Pull out of retainer and spot 1 bbi of cement on top of retainer (4T). Top of
cement at 10,378'. Mixed and pumped cement with clean fresh water. Pull out
of hole with 2 7/8" tubing and lay down setting tool. Shut down for night.
Released Flow Back Crew
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06/07/08 Completionday 160. Wait on Frac Crew and Co2.

06/08/08 Completionday 161. Wait on Co2.

06/09/08 Completion day 162. Prepare to Perforate Group Q, (17).

06/10/08 Completion day 163. Wait on Co2. Move in and RU BWWL. Make up and RIH
with 4" casing Gun. RIH to short jointat 9790'. Perforate from 9360' to 9364'
and from 9186' to 9364'. Shot 3 SPF. Pulled out of hole. Laid down guns and
all shots fired. RD BWWL. Wait on Co2. Halliburton now scheduled Frac for
Saturday 06-14-2008.

06/11/08 Completionday 164. Preparing to Frac Group Q. Praxair hauling in Co2.

06/12/08 Completion day 165. Preparing to Frac Group 17, Praxair hauling in Co2.

06/13/08 Completion day 166. Prepare to Frac Group 17.

06/14/08 Completion day 167. Wait on Halliburton and Praxair. Move in and RU
Halliburton to Frac. RU Protechnics and BWWL. Held Safety meeting with all
personnel on location. Pressure tested all line to 9500 psi - OK. Opened well
and filled casing with 4 bbls of fluid. Began pumping and broke down formation
at 4396 psi at 9.2 bpm. Group 17 - Frac well with 126,600 lbs of 20/40 white
sand in formation. Traced all sand with Scandium. Pumped in a total of 750
bbis of fluid. Frac system 70% Co2 Foam. Average wellhead rate 35 bpm,
Maxium pressure 5220 psi, Average pressure 4876. ISIP 3237 psi. Frac
Gradient 0.79. 5 min. 3168, 10 min. 3120 psi and 15 min 3091 psi. RU BWWL
and RIH with Flow Back Plug and set same at 9162'. Pick up 100' and run back
in and tag solid plug at 9162. Pull out of hole, PU 4" casing guns and RIH.
Perforate from 9132' to 9136' and from 9076' to 9086'. Shot both intervals
with 3 SPF. Pull out of hole. All shots fired. RD BWWL. Wait on Co2 for Frac.
Opened well on 14 choke at 1800 hours. Pressure at 3000 psi bleeding down to
1400 psi. Recovered a totalof 232 bbis of fluid during this period.

06/15/08 Completion day 168. Flow well back to flow back while unloading Co2 for the
next Frac. Flowing on 18 choke. Pressure at 0600 680 psi. Flowed back a total
of 180 bbls of fluid during this period. RU Halliburton. Held Safety Meeting.
Pressure test to 8500 psi -- OK. Opened well and loaded hole with 85 bbis of
fluid. Broke down formation at 4655 psi at 10 BPM. Frac system 70% Co2 foam.
Pumped in a total of 68,700 lb of 20/40 white sand in formation. Pressure
spiked and screened out at 8674 psi leaving 170 sacks of sand in casing (1400').
Max. pumping rate 36.76 BPM. Pumped a totalof 496 bbis of fluid. Traced all
sand with Antimony. Pressure began to increase when 2# sand hit formation,
when 3 # hit it began to increase even faster. 113 tons of Co2 in formation. RD
Halliburton and release same. Opened well to flow back tank on 24 choke.
Flowed back a total 290 bbis of fluid. Fluid had sand along with a strong
concentration of Co2. Pressure bled down to 700 psi during this
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06/07/08 Completionday 160. Wait on Frac Crew and Co2.

06/08/08 Completionday 161. Wait on Co2.

06/09/08 Completion day 162. Prepare to Perforate Group Q, (17).

06/10/08 Completion day 163. Wait on Co2. Move in and RU BWWL. Make up and RIH
with 4" casing Gun. RIH to short jointat 9790'. Perforate from 9360' to 9364'
and from 9186' to 9364'. Shot 3 SPF. Pulled out of hole. Laid down guns and
all shots fired. RD BWWL. Wait on Co2. Halliburton now scheduled Frac for
Saturday 06-14-2008.

06/11/08 Completionday 164. Preparing to Frac Group Q. Praxair hauling in Co2.

06/12/08 Completion day 165. Preparing to Frac Group 17, Praxair hauling in Co2.

06/13/08 Completion day 166. Prepare to Frac Group 17.

06/14/08 Completion day 167. Wait on Halliburton and Praxair. Move in and RU
Halliburton to Frac. RU Protechnics and BWWL. Held Safety meeting with all
personnel on location. Pressure tested all line to 9500 psi - OK. Opened well
and filled casing with 4 bbls of fluid. Began pumping and broke down formation
at 4396 psi at 9.2 bpm. Group 17 - Frac well with 126,600 lbs of 20/40 white
sand in formation. Traced all sand with Scandium. Pumped in a total of 750
bbis of fluid. Frac system 70% Co2 Foam. Average wellhead rate 35 bpm,
Maxium pressure 5220 psi, Average pressure 4876. ISIP 3237 psi. Frac
Gradient 0.79. 5 min. 3168, 10 min. 3120 psi and 15 min 3091 psi. RU BWWL
and RIH with Flow Back Plug and set same at 9162'. Pick up 100' and run back
in and tag solid plug at 9162. Pull out of hole, PU 4" casing guns and RIH.
Perforate from 9132' to 9136' and from 9076' to 9086'. Shot both intervals
with 3 SPF. Pull out of hole. All shots fired. RD BWWL. Wait on Co2 for Frac.
Opened well on 14 choke at 1800 hours. Pressure at 3000 psi bleeding down to
1400 psi. Recovered a totalof 232 bbis of fluid during this period.

06/15/08 Completion day 168. Flow well back to flow back while unloading Co2 for the
next Frac. Flowing on 18 choke. Pressure at 0600 680 psi. Flowed back a total
of 180 bbls of fluid during this period. RU Halliburton. Held Safety Meeting.
Pressure test to 8500 psi -- OK. Opened well and loaded hole with 85 bbis of
fluid. Broke down formation at 4655 psi at 10 BPM. Frac system 70% Co2 foam.
Pumped in a total of 68,700 lb of 20/40 white sand in formation. Pressure
spiked and screened out at 8674 psi leaving 170 sacks of sand in casing (1400').
Max. pumping rate 36.76 BPM. Pumped a totalof 496 bbis of fluid. Traced all
sand with Antimony. Pressure began to increase when 2# sand hit formation,
when 3 # hit it began to increase even faster. 113 tons of Co2 in formation. RD
Halliburton and release same. Opened well to flow back tank on 24 choke.
Flowed back a total 290 bbis of fluid. Fluid had sand along with a strong
concentration of Co2. Pressure bled down to 700 psi during this



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Daily Reports
TIGHT HOLE

06/16/08 Completion day 169. Continued to flow well to flow back tank. Opened well to a
open choke. Pressure at 20 psi at 2400 hours making a slight trace of gas. Co2
10%. Flowed back a totalof 81 bbis of fluid during this period. Coil tubingunit
due in today.

06/17/08 Completion day 170. Well open to flow back tank on open choke. Flowed back
a total of 5 bbis of fluid during this period. Left to recover 458 bbis of fluid.
Pressure at 60 psi at 0700. Waited on Coil Tubing Services. Late due to tire
problems. Arrived on location at 1500 hours. Moved in and rigged up Coil
Services. Pressure tested tools - OK. SDFN. Well open on open choke.
Recovered no fluid during thisperiod. Left To Recover: 458
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CONFilENTIAL
STATEOFUTAH FORM9

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

N/A
7. UNITor CA AGREEMENT NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or t° N/Adrill horizontal laterals. Use APPLlCATIONFOR PERMlT TO DRILLform for such proposals.
1. TYPEOFWELL

OIL WELL O GAS WELL O OTHER
AM dH

F
Dœ24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
Petro-Canada Resources (USA) Inc 43-013-33443

3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WILDCAT:
999 18th St., Ste. 600 erry Denver STATE CO zi,80202 (303) 297-2300 undesignated

4. LOCATIONOF WELL

FOOTAGESATSURFACE: 606 FNL and 2144 FWL, NENW Section 24, T11S, R14E, SLB&M COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NIEW 24 11S 14E STATE:

UTAH

ii. CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTERCASING FRACTURETREAT SIDETRACKTO REPAIR WELL

Approximate date work willstad: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

CHANGETO PREVIOUS PLANS OPERATOR CHANGE TUBINGREPAIR

CHANGETUBING PLUGANDABANDON VENTOR FLARE

SUBSEQUENT REPORT CHANGEWELLNAME PLUG BACK WATERDISPOSAL
(Submit Original Form Only)

CHANGE WELLSTATUS PRODUCTION(START/RESUME) WATER SHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATION OF WELL SITE OTHER: CUrrent Status
O CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Petro-Canada spud the noted well at 2200 hrs on 08/18/2007.

Completion operations were commenced on 12/31/2007.

As of 07/15/2008, Petro-Canada is continuing completion operations. Attached please find a complete chronological well
report to date.

NAME(PLUSE S er TTE 00oryAnalyst

(This space for State use only)

RECEIVED
(5/2000) (See instructions on Reverse Side) JUL11 2008

DIV.0FOlL,GAS&
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

Density/Neutron log. Pulled out of hole, all shots fired and release same. Well
Shut in.

07/11/08 Completion Day 194. Well shut in, moved in and rigged up Halliburton Frac
equipment. Waiting on Plaxair.

07/12/08 Completion Day 195. Well shut in waiting on daylight and Praxair. Preparing to
Frac Group T (20). Finished rigging up to Frac. Tested all lines to 9800 psi, ok.
Held Safety Meeting. Opened well and loaded casing with 107 bbls of water.
Pressure up and broke down formation 2415 psi with 10 bpm. Pumped in
formation 100,700 lbs of 20/40 premium sand. Frac system 70% Co2 foam.
Average pressure 4119 psi, average rate 38.2 bpm. Pumped a totalof 620 bbls
of fluid. Traced all sand with scandium. ISIP 3118 psi, Frac Gradient 0.94. 5 min
3041 psi, 10 min 2988 psi, 15 min 2967 psi. Max pressure while pumping 4598
psi. RU BWWL, RIH and set Flow throughPlug at 6000'. Make up and RIH with
4" casing gun and perforate 5906' to 5914', 4 SPF. Correlated to Baker
densitylneutron log. Pulled out of hole, all shots fired. Prepare to Frac group U
(21) LAST ZONE. Pressure test to 9800 psi, ok. pressure on well at 2800 psi.
Open Frac Value and pump 12 bbis of fluid to load hole. Attempt to break down
pressure, pressure went to 9024 psi. Pumps kicked out. Bleed pressure down to
4000 psi and pressured back up. Broke down at 8500 psi. 10 bpm. Pumped a
total of 42500 lbs of 20/40 premium sand. Average rate 17.7 bpm, average
pumping pressure 3739 psi. ISIP 3249, Frac Gradient 0.98, 5 min 3080 psi, 10
min 3040 psi, 15 min 3027 psi. Traced all sand with antimony. Opened well to
pit on 18 choke. Casing pressure at 2900 psi. Flowed back a totalof 104 bbls of
fluid. Left to recover 818 bbis.

07/13/08 Completion Day 196. Flowing well to flow back tankon 18 choke. Co2 at
12%+, flowing back very little fluid. Casing pressure at 2300 psi. opened well up
to a 24 choke. Pressure increased to 2360 psi, very little water. Co2 12%+,
made a totalof 163 bbis during this24 hour period. Left to recover 655 bbls.

07/14/08 Completion Day 197. Well open to tank on 24 and 30 choke. 12% Co2. Slight
traces of fluid. Opened well up to a 36 choke. Flaring gas to pit. Made a totalof
41 bbls of fluid during this24 hour period. Left to recover 614 bbis of fluid.
Casing pressure at 30 psi. Will RIH and swab at
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

07/02/08 Completion day 185. Well open to flow back tank during night. Pressure at 120
psi, recovered a totalof 15 bbis during this period. Rig up lubricator and run in
hole. Tag fluid at 7500'. Made 3 runs pulling from SIN. Recovered a total of 9
bbls of gassy fluid. From 1000 hours to 1200 hours shut swabbing down to
check for fluid entry. Made 4 runs pulling from S/N, recovered a totalof 36 bbls
of gassy fluid with Co2 @ 12%. Blowing dry gas after each swab run. SDFN.
Well Shut In. Casing pressure at 310 psi, Tubing at 40 psi. Recovered a totalof
60 bbis of fluid during this period. Left to recover 99 bbls.

07/03/08 Completion day 186. Well shut in waiting on daylight. Casing and tubing
pressure 400 psi. Rig up lubricator and run in hole to swab. Tag fluid at 5700',
pulled from 7500', recovered 9 bbis of fluid. Made a totalof 5 runs, pulling from
SIN. Recovered a totalof 39 bbls of water. Left to recover: 60 bbls. Shut well in
for pressure build up.

07/04/08 Completion day 187. Well shut in. SICP 1580 psi and SITP 1150 psi.

07/05/08 Completion day 188. Shut In. SICP 1700 psi and SITP 1560 psi.

07/06/08 Completion day 189. Well Shut in. SICP 1940 psi and SITP 1910 psi.

07/07/08 Completion day 190. Well Shut In. SICP 2050 psi. SITP 2050 psi. Bled down
pressure and prepared to swab. Recovered 10 bbls of fluid while bleeding down
pressure. Pick up lubricator and prepare to swab. RIH and tag scattered fluid at
3800'. Made a total of 9 runs, pulling from SIN. Scattered fluid on each run.
Recovered a totalof 9 bbls while swabbing. Good gas flow following each swab
and while bleeding down pressure. Well open to pit. Flowing dry gas on 18
choke. Flowing at a rate of approx. 200 MCF P/D. Steady flame with little or no
water. Casing pressure at 320 psi. Tubing pressure at 50 psi. 41 bbls of water
left to recover. Light traces of Co2.

07/08/08 Completion Day 191. Flaring well to pit on 18 choke. Casing pressure 280 psi,
Tubing pressure 50 psi. Recovered 3 bbis of fluid during this period. Co2 0%.
At 1000 hours opened up choke. Well continued to flow back straight gas with
slugs of water occasionally. Recovered a totalof 4 bbis during this period.
Casing pressure 280 psi, Tubing pressure 20 psi. Co2 0%. Left to recover: 34
bbls of fluid.

07/09/08 Completion Day 192. Flaring well to pit on open choke. Solid flame with no
fluids during this period. Casing pressure 280 psi, Tubing pressure 20 psi. Left
to recover 34 bbis. Pull out of hole with tubing. ND BOP's and Annular. SDFN.

07/10/08 Completion Day 193. Check pressure at 0300 hours. SICP 1750 psi. Open
well to pit. Well open to pit, casing pressure at 50 psi. Well flowing gas, flowed
back approx. 1 bbl of condensate. Flaring well,Co2 0%. RU BWWL, RIHwith
Composite bridge plug and set at 6315'. Pick up 100', run in and tag solid plug at
6315'. Pull out of hole with line and setting tool. Make up 4" casing guns and
RIH. Perforated with 2 SPF from 6121' to 6128' and from 6055' to 6070'. 120
degree phasing, 23.5 gm, .43" diameter hole. Correlated to Baker
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Rye Patch Fed 24-21
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Duchesne County, Utah
API No. 43-013-33443
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Daily Reports
TIGHT HOLE

8257', Seating nipple 1 jointabove at 8225'. RU to swab, Made 6 runs tagging
fluid on the first run at 500'. Swabbed tubingdry on 5th run. Recovered a totalof
48 bbls of fluid. Total capacity of tubing47 1/2 bbls. No fluid or gas entry while
swabbing. SDFN

06/27/08 Completion day 180. Well Shut In For Night Run in with swab and tag fluid a
5500'. Pulled from SIN. Rig operator pulled up in lubricator breaking cable.
weight bars and swab cups and mandrel fell back in tubing. Pulled out of hole
with tubing. Break out seating nipple and recovered swab equipment. ND
Annular and prepare to Frac. Cleaned up location, Wait on Frac Crews and
equipment. WOE

06/28/09 Completion day 181. Preparing to Frac.

06/29/08 Completion day 182. Prepare to Frac.

06/30/08 Completion day 183. WOE Move in and rig up Halliburton to Frac Group S,
Casing pressure at 260 psi. Safety Meeting, Pressure tested all lines to 9800
psi, ok. Opened Frac Value and loaded hole with 71 1/2 bbis of frac fluid. Began
pumping pad and values began leaking on pumper. Value washed out. Shut
down and repaired same. Opened well and pumped 70% linear Co2 Foam Frac.
Pumped in a total of 70,018 lbs of 20/40 premium white sand. Broke formation
down at 4228 at 10 BPM. Max. pumping pressure 6234 psi. max. pumping rate
30.7 BPM. Pumped in a totalof 518 bbls of fluid. Average pumping pressure
4261 psi. Final pumping pressure 5879 psi. Flushed short 180 bbls due to faulty
reading on blender. Finished displacing 180 bbis at 9456 psi. 5 min 8755 psi, 10
min 8288 psi, 15 min. 7907 psi. Frac Gradient 1.57. Traced all sand with Iriduim.
Rigging down Halliburton. Poor job. 83 Grizzly had to be repacked before job
could start. 83 Grizzly blew packing during 4# sand stage Engineer arrived on
location at 1400 hours. Sand cap rubber on on HT-2000 had to be changed
,problems reading Co2 rate. Flushed short due to miscommunciationstaging off
blender. Staged off clean, not foam Moved out Halliburton Opened well to Flow
Back Tank on 18 choke. Flowed back a totalof 200 bbls of fluid. 12% Co2,
Pressure at opening 3200 psi. Pressure at 2400 hours 480 psi.

07/01/08 Completion day 184. Well open to Tank on 18 choke. Recovered a totalof 100
bbls of fluid during this period. Have a totalof 220 bbls left to recover. Pressure
at 10 psi. Made up notch collar and S/N and ran in hole. Ran in to 8438', 38'
below bottom perforations. Did not tag any fill. Pulled up EOT to 8300'. Pick up
lubicator and prepare to Swab RIH with swab and tagged fluid at 3600'. Pulled
from 5600' Made a total of 5 runs . Last 3 runs pulling from S/N. Recovered a
total vof 51 bbls while swabbing. Fluid gassy with 12% Co2. Slight traces of
sand. Well triesto kick off and flow after each swab run. Shut Rig down for night.
Well on open choke to flow back tank. Well flowed 10 bbls of fluid and died.
Flowed and swabbed back a totalof 61 bbls of fluid. 159 BBLS left to
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Well on open choke to flow back tank. Well flowed 10 bbls of fluid and died.
Flowed and swabbed back a totalof 61 bbls of fluid. 159 BBLS left to
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Recovered a totalof 33 bbis of fluid while swabbing. Well kicked off and started
flowing. Flowing well back to flow back tank. Flowing on a 24 choke with a
pressure of 500 psi to 200 psi. Recovered a total of 283 bbls of fluid. This
includes the 33 bbls from swab with Co2 content high, 12.5%. Left to recover =

458 bbls + 75 bbls used pumped while cleaning out sand = 533 bbls -+ less 283
= 250 bbls left to recover.

06/20/08 Completion day 173. No report.

06/21/08 Completion day 174. Continued to flow well to flow back tankon 24 choke. Well
flowed back a totalof 140 bbls of fluid during this period. Pressure was all over
the board, high was 460 psi and low was 220 psi during this period. Well making
some gas with a very high Co2 content of 12%. Left to recover 110 bbls.

06/22/08 Completion day 175. Continue to flow back well on 24 choke. Flowed back a
total of 115 bbls during this period. Have recovered 5 bbls of fluid over load
pumped on thisstage. Water is drying up and pressure stillrunning between 400
psi and 220 psi. Co2 content at 12%.

06/23/08 Completion day 176. Well open to flow back tank. Did not flow back any fluids
during this period. Pressure bled from 240 psi on 14 choke to Owhen opened to
pit. Rigged down Lubricator and swab equipment and lay down same. Pumped
30 bbls of clean fresh water down tubing. Pull out of hole. Did not need to pump
any additional fluid down tubing while pulling out of the hole. Make up
Halliburton 5 1/2" cement retainer and run in hole. Set retainer at 9054'. Filled
annulus with 41 bbls of water and tested to 500 psi - OK. SDFN, Wait on
Halliburton cement to Squeeze.

06/24/08 Completion day 177. SDFN. Wait on Cement and Halliburton truckand crew.
Halliburton arrived at 0800 hrs. Rig up Halliburton and Held safety meeting with
all personnel. Pressure tested all lines to 5000 psi - OK. Squeezed zone with
100 sacks of Premium Class G cement, 0.4 % Halad R 344, 0.2% HR-5, and
0.3% CFR-3 WlO De-foamer. Pumped cement with fresh water from frac tanks.
Establish injection rate of 3.5 bpm at 1600 psi. Cement pumped at 15.8 PPG,
yield 1.15. Mix Fluid 4.93 with pressure at 3000 psi with 15 bbls of cement in
formation. Slowed rate to 1 bpm for last 4.5 bbls. Lelft 1 bbl in tubingand
displaced same on top of plug when stinging out of retainer. Pressure at 2100
psi and holding when pulled out of stinger. Pulled 1 joint and reversed out.
Reversed 75 bbls. Recovered out about 1/2 bbl of cement while reversing.
Rigged down Halliburton and released same. Pulled out of hole with tubing. LD
Halliburton Setting Tool. SDFN.

06/25/08 Completion day 178. Prepare to perforate.

06/26/08 Completion day 179. Wait on daylight., Prepare to perforate Rig up rig pump
and pressure up to 500 psi on casing. Held ok. Moved in and rigged up BWWL
RIH with 18' - 4" casing gun and Perforate 2 SPF at 8,382' to 8,400'. Correlated
back to Baker Z-density / neutronlog. Pulled out of hole with gun, all shots fired.
RIH with2 7/8" tubingto Swab. No pressure was seen when perforating. EOT
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includes the 33 bbls from swab with Co2 content high, 12.5%. Left to recover =

458 bbls + 75 bbls used pumped while cleaning out sand = 533 bbls -+ less 283
= 250 bbls left to recover.

06/20/08 Completion day 173. No report.

06/21/08 Completion day 174. Continued to flow well to flow back tankon 24 choke. Well
flowed back a totalof 140 bbls of fluid during this period. Pressure was all over
the board, high was 460 psi and low was 220 psi during this period. Well making
some gas with a very high Co2 content of 12%. Left to recover 110 bbls.

06/22/08 Completion day 175. Continue to flow back well on 24 choke. Flowed back a
total of 115 bbls during this period. Have recovered 5 bbls of fluid over load
pumped on thisstage. Water is drying up and pressure stillrunning between 400
psi and 220 psi. Co2 content at 12%.

06/23/08 Completion day 176. Well open to flow back tank. Did not flow back any fluids
during this period. Pressure bled from 240 psi on 14 choke to Owhen opened to
pit. Rigged down Lubricator and swab equipment and lay down same. Pumped
30 bbls of clean fresh water down tubing. Pull out of hole. Did not need to pump
any additional fluid down tubing while pulling out of the hole. Make up
Halliburton 5 1/2" cement retainer and run in hole. Set retainer at 9054'. Filled
annulus with 41 bbls of water and tested to 500 psi - OK. SDFN, Wait on
Halliburton cement to Squeeze.

06/24/08 Completion day 177. SDFN. Wait on Cement and Halliburton truckand crew.
Halliburton arrived at 0800 hrs. Rig up Halliburton and Held safety meeting with
all personnel. Pressure tested all lines to 5000 psi - OK. Squeezed zone with
100 sacks of Premium Class G cement, 0.4 % Halad R 344, 0.2% HR-5, and
0.3% CFR-3 WlO De-foamer. Pumped cement with fresh water from frac tanks.
Establish injection rate of 3.5 bpm at 1600 psi. Cement pumped at 15.8 PPG,
yield 1.15. Mix Fluid 4.93 with pressure at 3000 psi with 15 bbls of cement in
formation. Slowed rate to 1 bpm for last 4.5 bbls. Lelft 1 bbl in tubingand
displaced same on top of plug when stinging out of retainer. Pressure at 2100
psi and holding when pulled out of stinger. Pulled 1 joint and reversed out.
Reversed 75 bbls. Recovered out about 1/2 bbl of cement while reversing.
Rigged down Halliburton and released same. Pulled out of hole with tubing. LD
Halliburton Setting Tool. SDFN.

06/25/08 Completion day 178. Prepare to perforate.

06/26/08 Completion day 179. Wait on daylight., Prepare to perforate Rig up rig pump
and pressure up to 500 psi on casing. Held ok. Moved in and rigged up BWWL
RIH with 18' - 4" casing gun and Perforate 2 SPF at 8,382' to 8,400'. Correlated
back to Baker Z-density / neutronlog. Pulled out of hole with gun, all shots fired.
RIH with2 7/8" tubingto Swab. No pressure was seen when perforating. EOT
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Maxium pressure 5220 psi, Average pressure 4876. ISIP 3237 psi. Frac
Gradient 0.79. 5 min. 3168, 10 min. 3120 psi and 15 min 3091 psi. RU BWWL
and RIH with Flow Back Plug and set same at 9162'. Pick up 100' and run back
in and tag solid plug at 9162. Pull out of hole, PU 4" casing guns and RIH.
Perforate from 9132' to 9136' and from 9076' to 9086'. Shot both intervals
with 3 SPF. Pull out of hole. All shots fired. RD BWWL. Wait on Co2 for Frac.
Opened well on 14 choke at 1800 hours. Pressure at 3000 psi bleeding down to
1400 psi. Recovered a totalof 232 bbls of fluid during thisperiod.

06/15/08 Completion day 168. Flow well back to flow back while unloading Co2 for the
next Frac. Flowing on 18 choke. Pressure at 0600 680 psi. Flowed back a total
of 180 bbis of fluid during this period. RU Halliburton. Held Safety Meeting.
Pressure test to 8500 psi - OK. Opened well and loaded hole with 85 bbls of
fluid. Broke down formation at 4655 psi at 10 BPM. Frac system 70% Co2 foam.
Pumped in a total of 68,700 lb of 20/40 white sand in formation. Pressure
spiked and screened out at 8674 psi leaving 170 sacks of sand in casing (1400').
Max. pumping rate 36.76 BPM. Pumped a totalof 496 bbls of fluid. Traced all
sand with Antimony. Pressure began to increase when 2# sand hit formation,
when 3 # hit it began to increase even faster. 113 tons of Co2 in formation. RD
Halliburton and release same. Opened well to flow back tank on 24 choke.
Flowed back a total 290 bbis of fluid. Fluid had sand along with a strong
concentration of Co2. Pressure bled down to 700 psi during this period.

06/16/08 Completion day 169. Continued to flow well to flow back tank. Opened well to a
open choke. Pressure at 20 psi at 2400 hours making a slight trace of gas. Co2
10%. Flowed back a totalof 81 bbls of fluid during this period. Coil tubing unit
due in today.

06/17/08 Completion day 170. Well open to flow back tank on open choke. Flowed back
a total of 5 bbls of fluid during this period. Left to recover 458 bb\s of fluid.
Pressure at 60 psi at 0700. Waited on Coil Tubing Services. Late due to tire
problems. Arrived on location at 1500 hours. Moved in and rigged up Coil
Services. Pressure tested tools - OK. SDFN. Well open on open choke.
Recovered no fluid during this period. Left To Recover: 458 bbls.

06/18/08 Completion day 171. Well open to pit on open choke. Pressure at 20 psi.
Recovered no fluid during this period. Make up bit and Weatherford motor.
Pressure test coil unit to 2500 psi - OK. Function test BOP's to 3000 psi - OK.
Held Safety meeting. RIH to 7000'. Circulate and wait on returns at 2.5 bpm.
Pressure at well head 180 psi. Tag sand at 7680'. RIH circulating out Co2 and
traces of sand. Circulated hole clean down to Flow Through Plug at 9162'.
Tagged plug, Picked up and circulated another bottoms up. Hole clean, Flowing
back Co2. Pressure at wellhead at 180 psi. Pulled out of hole and RD Coil
Tubing Services. Shut well in for night to check build up pressure.

06/19/08 Completion day 172. Well open to flow back tank on open choke, no fluid during
this period. Pressure at 20 psi. RIH with tubingto swab. Seating nipple at
8950'. Top perforations at 9076'. Pick up lubricator and prepare to swab. RIH
with swab and tagged fluid at surface. Made 4 runs pulling from
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Opened well on 14 choke at 1800 hours. Pressure at 3000 psi bleeding down to
1400 psi. Recovered a totalof 232 bbls of fluid during thisperiod.

06/15/08 Completion day 168. Flow well back to flow back while unloading Co2 for the
next Frac. Flowing on 18 choke. Pressure at 0600 680 psi. Flowed back a total
of 180 bbis of fluid during this period. RU Halliburton. Held Safety Meeting.
Pressure test to 8500 psi - OK. Opened well and loaded hole with 85 bbls of
fluid. Broke down formation at 4655 psi at 10 BPM. Frac system 70% Co2 foam.
Pumped in a total of 68,700 lb of 20/40 white sand in formation. Pressure
spiked and screened out at 8674 psi leaving 170 sacks of sand in casing (1400').
Max. pumping rate 36.76 BPM. Pumped a totalof 496 bbls of fluid. Traced all
sand with Antimony. Pressure began to increase when 2# sand hit formation,
when 3 # hit it began to increase even faster. 113 tons of Co2 in formation. RD
Halliburton and release same. Opened well to flow back tank on 24 choke.
Flowed back a total 290 bbis of fluid. Fluid had sand along with a strong
concentration of Co2. Pressure bled down to 700 psi during this period.

06/16/08 Completion day 169. Continued to flow well to flow back tank. Opened well to a
open choke. Pressure at 20 psi at 2400 hours making a slight trace of gas. Co2
10%. Flowed back a totalof 81 bbls of fluid during this period. Coil tubing unit
due in today.

06/17/08 Completion day 170. Well open to flow back tank on open choke. Flowed back
a total of 5 bbls of fluid during this period. Left to recover 458 bb\s of fluid.
Pressure at 60 psi at 0700. Waited on Coil Tubing Services. Late due to tire
problems. Arrived on location at 1500 hours. Moved in and rigged up Coil
Services. Pressure tested tools - OK. SDFN. Well open on open choke.
Recovered no fluid during this period. Left To Recover: 458 bbls.

06/18/08 Completion day 171. Well open to pit on open choke. Pressure at 20 psi.
Recovered no fluid during this period. Make up bit and Weatherford motor.
Pressure test coil unit to 2500 psi - OK. Function test BOP's to 3000 psi - OK.
Held Safety meeting. RIH to 7000'. Circulate and wait on returns at 2.5 bpm.
Pressure at well head 180 psi. Tag sand at 7680'. RIH circulating out Co2 and
traces of sand. Circulated hole clean down to Flow Through Plug at 9162'.
Tagged plug, Picked up and circulated another bottoms up. Hole clean, Flowing
back Co2. Pressure at wellhead at 180 psi. Pulled out of hole and RD Coil
Tubing Services. Shut well in for night to check build up pressure.

06/19/08 Completion day 172. Well open to flow back tank on open choke, no fluid during
this period. Pressure at 20 psi. RIH with tubingto swab. Seating nipple at
8950'. Top perforations at 9076'. Pick up lubricator and prepare to swab. RIH
with swab and tagged fluid at surface. Made 4 runs pulling from
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06/05/08 Completion day 158. Well open to flow back tank on open choke. Pressure at
0600 100 psi. Flowed back 136 bbls of fluid during this period. RU and kill both
tubingand casing with 75 bbls of fluid. RU tongs to pull out of hole and lay down
packer and plug. Pulled out of hole with packer and plug. Shut down and killed
well twicewhile pulling out of hole. Packer and plug in good shape and LD
same. RU BWWL and RIH with Composite plug. Set plug at 10,839'. Picked up
100' and RIH and tagged solid plug. POOH with W.L. RD BWWL. MU
Halliburton Cement retainer and start in hole. With 80 stands in hole well began
flowing. Killed well with 120 bbls of fluid. Ran in hole with 125 stands and well
flowing. Left well open to flow back tank for the night. Flowed back a total of 320
bbls of fluid during this period.

06/06/08 Completion day 159. Well open to flow back tank. Recovered a total of 160 bbis
of fluid during this period. O pressure. Killwell and finish in hole with Cement
retainer and tubing. Move in and RU Halliburton to squeeze. Set cement
retainer at 10,425'. Tested same to 1000 psi - OK. Circulated out gas.
Squeezed zones with 100 sacks of Premium Class G cement with 0.4 % Halad,
0.2 % HR-5, and 0.3 % CFR-3. 15.8 ppg, 1.15 yield. Pumped in at a rate of 3 bbl
plm. Pressure increased from 500 psi to a max. of 1800 psi at final pump in rate.
Pull out of retainer and spot 1 bbl of cement on top of retainer (47'). Top of
cement at 10,378'. Mixed and pumped cement with clean fresh water. Pull out
of hole with 2 7/8" tubing and lay down setting tool. Shut down for night.
Released Flow Back Crew 06-05-2008.

06/07/08 Completion day 160. Wait on Frac Crew and Co2.

06/08/08 Completion day 161. Wait on Co2.

06/09/08 Completion day 162. Prepare to Perforate Group Q, (17).

06/10/08 Completion day 163. Wait on Co2. Move in and RU BWWL. Make up and RIH
with 4" casing Gun. RIH to short joint at 9790'. Perforate from 9360' to 9364'
and from 9186' to 9364'. Shot 3 SPF. Pulled out of hole. Laid down guns and
all shots fired. RD BWWL. Wait on Co2. Halliburton now scheduled Frac for
Saturday 06-14-2008.

06/11/08 Completion day 164. Preparing to Frac Group Q. Praxair hauling in Co2.

06/12/08 Completion day 165. Preparing to Frac Group 17, Praxair hauling in Co2.

06/13/08 Completion day 166. Prepare to Frac Group 17.

06/14/08 Completion day 167. Wait on Halliburton and Praxair. Move in and RU
Halliburton to Frac. RU Protechnics and BWWL. Held Safety meeting with all
personnel on location. Pressure tested all line to 9500 psi - OK. Opened well
and filled casing with 4 bbls of fluid. Began pumping and broke down formation
at 4396 psi at 9.2 bpm. Group 17 - Frac well with 126,600 lbs of 20/40 white
sand in formation. Traced all sand with Scandium. Pumped in a total of 750
bbls of fluid. Frac system 70% Co2 Foam. Average wellhead rate 35
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06/05/08 Completion day 158. Well open to flow back tank on open choke. Pressure at
0600 100 psi. Flowed back 136 bbls of fluid during this period. RU and kill both
tubingand casing with 75 bbls of fluid. RU tongs to pull out of hole and lay down
packer and plug. Pulled out of hole with packer and plug. Shut down and killed
well twicewhile pulling out of hole. Packer and plug in good shape and LD
same. RU BWWL and RIH with Composite plug. Set plug at 10,839'. Picked up
100' and RIH and tagged solid plug. POOH with W.L. RD BWWL. MU
Halliburton Cement retainer and start in hole. With 80 stands in hole well began
flowing. Killed well with 120 bbls of fluid. Ran in hole with 125 stands and well
flowing. Left well open to flow back tank for the night. Flowed back a total of 320
bbls of fluid during this period.

06/06/08 Completion day 159. Well open to flow back tank. Recovered a total of 160 bbis
of fluid during this period. O pressure. Killwell and finish in hole with Cement
retainer and tubing. Move in and RU Halliburton to squeeze. Set cement
retainer at 10,425'. Tested same to 1000 psi - OK. Circulated out gas.
Squeezed zones with 100 sacks of Premium Class G cement with 0.4 % Halad,
0.2 % HR-5, and 0.3 % CFR-3. 15.8 ppg, 1.15 yield. Pumped in at a rate of 3 bbl
plm. Pressure increased from 500 psi to a max. of 1800 psi at final pump in rate.
Pull out of retainer and spot 1 bbl of cement on top of retainer (47'). Top of
cement at 10,378'. Mixed and pumped cement with clean fresh water. Pull out
of hole with 2 7/8" tubing and lay down setting tool. Shut down for night.
Released Flow Back Crew 06-05-2008.

06/07/08 Completion day 160. Wait on Frac Crew and Co2.

06/08/08 Completion day 161. Wait on Co2.

06/09/08 Completion day 162. Prepare to Perforate Group Q, (17).

06/10/08 Completion day 163. Wait on Co2. Move in and RU BWWL. Make up and RIH
with 4" casing Gun. RIH to short joint at 9790'. Perforate from 9360' to 9364'
and from 9186' to 9364'. Shot 3 SPF. Pulled out of hole. Laid down guns and
all shots fired. RD BWWL. Wait on Co2. Halliburton now scheduled Frac for
Saturday 06-14-2008.

06/11/08 Completion day 164. Preparing to Frac Group Q. Praxair hauling in Co2.

06/12/08 Completion day 165. Preparing to Frac Group 17, Praxair hauling in Co2.

06/13/08 Completion day 166. Prepare to Frac Group 17.

06/14/08 Completion day 167. Wait on Halliburton and Praxair. Move in and RU
Halliburton to Frac. RU Protechnics and BWWL. Held Safety meeting with all
personnel on location. Pressure tested all line to 9500 psi - OK. Opened well
and filled casing with 4 bbls of fluid. Began pumping and broke down formation
at 4396 psi at 9.2 bpm. Group 17 - Frac well with 126,600 lbs of 20/40 white
sand in formation. Traced all sand with Scandium. Pumped in a total of 750
bbls of fluid. Frac system 70% Co2 Foam. Average wellhead rate 35



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

tubing. Set Packer and tested plug to 1000 psi. Held solid. Released pressure
and pulled up and set packer at 10,665'. Will test zone 2 with perforations at
10,682' to 698', 10,738' to 10,748', 10,777' to 10,781', 10,827', to 10,834'. RU
Swab lubricator. Pick up mandrel and swab cups. RIH and tag fluid at surface.
Well began flowing. Flowing well back to rig tank. Well flowed back 158 bbls of
fluid during this period. Flowing back on 24 choke. Pressure at 300 psi, casing
at 400 psi.

05/31/08 Completion day 153. Continued to flow well on 24 choke. Flowing well to flow
back tank. Flowed back a totalof 183 bbls of fluid during this period. Pressure
at 240 psi, well flowing back approximately 300 MCF per day. DC$15,880,
CC$5,006,244

06/01/08 Completion day 154. Flowing back well to pit on open choke. Flowed back 148
bbis during this period. Average of 6.1 bbls p/h. Casing pressure at 2400 psi,
Co2 = 3%, and Resistivity at 1500. Flowing back gas at a rate of approximately
300 MCF pld. Tubing pressure at 40 psi.

06/02/08 Completion day 155. Continue to flow well to tank on open choke. Recovered a
totalof 24 bbls of fluid during this period. Continues to make approximately 300
MCF p/d with 0 psi on tubing,2600 psi on casing. Bleed down pressure on
casing and prepare to move up and test zone 3. Pump 50 bbls of fluid down
tubingand casing. Unseat packer, Run in and attempt to latch onto plug. Could
not get latched up due to sand. RU and circulate sand out of hole. Latched on to
plug and attempted to set several timesat 10,638'. Finally set and tested to 1000
psi - OK. Pulled up and set packer at 10,439'. RU to Swab. Installed new head
on lubricator that was damaged. RIH with swab and tag fluid at 2100'. Pull from
3100' and recovered 6 bbis of fluid. Well open to flow back tank. SDFN.

06/03/08 Completion day 156. Well open to flow back tank. At 0200 well began flowing
up tubing. Flowed a totalof 100 bbls. Tubing pressure at 40 psi. Continued to
flow well up tubingto flow back tank. Pressure began dropping along with flow
back water. Not enough pressure to unload water with 2 7/8" tubing. Pressure at
2400 hours at 10 psi, flowing back 2 bbls per hour. Recovered a totalof 140 bbls
during thisperiod with Co2 at 6.5%.

06/04/08 Completion day 157. Well open to flow back tank. Flowed back a totalof 27 bbls
of fluid during this period. Pressure at 10 psi. RU to Swab. RIH. Fluid spotty
down to solid fluid at 9800'. Pull from 10,200'. Recovered 2 bbls of very sandy
fluid. Swab cups loaded with sand. Made 2 more runs down to SIN. Recovered
traces of fluid with large amounts of sand. RD Swab lubricator and prepare to
pull out of hole with packer and plug. Unseat packer and attempt to latch onto
plug. Unable to get down on plug due to sand. RU and circulate on top of plug.
Latch onto plug and pull free. Instantly had gas to surface on both tubingand
casing. Killed well on both tubingand casing. Pumped in a totalof 130 bbis of
fluid. Slight drag on plug. Pulled up 4 stands above top perforations. Shut
Down due to heavy rains and lighting that was very close to rig. SDFN, well
open to flow back tank. Casing pressure at 700 psi. Flowed back a totalof 233
bbis of fluid during this
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tubing. Set Packer and tested plug to 1000 psi. Held solid. Released pressure
and pulled up and set packer at 10,665'. Will test zone 2 with perforations at
10,682' to 698', 10,738' to 10,748', 10,777' to 10,781', 10,827', to 10,834'. RU
Swab lubricator. Pick up mandrel and swab cups. RIH and tag fluid at surface.
Well began flowing. Flowing well back to rig tank. Well flowed back 158 bbls of
fluid during this period. Flowing back on 24 choke. Pressure at 300 psi, casing
at 400 psi.

05/31/08 Completion day 153. Continued to flow well on 24 choke. Flowing well to flow
back tank. Flowed back a totalof 183 bbls of fluid during this period. Pressure
at 240 psi, well flowing back approximately 300 MCF per day. DC$15,880,
CC$5,006,244

06/01/08 Completion day 154. Flowing back well to pit on open choke. Flowed back 148
bbis during this period. Average of 6.1 bbls p/h. Casing pressure at 2400 psi,
Co2 = 3%, and Resistivity at 1500. Flowing back gas at a rate of approximately
300 MCF pld. Tubing pressure at 40 psi.

06/02/08 Completion day 155. Continue to flow well to tank on open choke. Recovered a
totalof 24 bbls of fluid during this period. Continues to make approximately 300
MCF p/d with 0 psi on tubing,2600 psi on casing. Bleed down pressure on
casing and prepare to move up and test zone 3. Pump 50 bbls of fluid down
tubingand casing. Unseat packer, Run in and attempt to latch onto plug. Could
not get latched up due to sand. RU and circulate sand out of hole. Latched on to
plug and attempted to set several timesat 10,638'. Finally set and tested to 1000
psi - OK. Pulled up and set packer at 10,439'. RU to Swab. Installed new head
on lubricator that was damaged. RIH with swab and tag fluid at 2100'. Pull from
3100' and recovered 6 bbis of fluid. Well open to flow back tank. SDFN.

06/03/08 Completion day 156. Well open to flow back tank. At 0200 well began flowing
up tubing. Flowed a totalof 100 bbls. Tubing pressure at 40 psi. Continued to
flow well up tubingto flow back tank. Pressure began dropping along with flow
back water. Not enough pressure to unload water with 2 7/8" tubing. Pressure at
2400 hours at 10 psi, flowing back 2 bbls per hour. Recovered a totalof 140 bbls
during thisperiod with Co2 at 6.5%.

06/04/08 Completion day 157. Well open to flow back tank. Flowed back a totalof 27 bbls
of fluid during this period. Pressure at 10 psi. RU to Swab. RIH. Fluid spotty
down to solid fluid at 9800'. Pull from 10,200'. Recovered 2 bbls of very sandy
fluid. Swab cups loaded with sand. Made 2 more runs down to SIN. Recovered
traces of fluid with large amounts of sand. RD Swab lubricator and prepare to
pull out of hole with packer and plug. Unseat packer and attempt to latch onto
plug. Unable to get down on plug due to sand. RU and circulate on top of plug.
Latch onto plug and pull free. Instantly had gas to surface on both tubingand
casing. Killed well on both tubingand casing. Pumped in a totalof 130 bbis of
fluid. Slight drag on plug. Pulled up 4 stands above top perforations. Shut
Down due to heavy rains and lighting that was very close to rig. SDFN, well
open to flow back tank. Casing pressure at 700 psi. Flowed back a totalof 233
bbis of fluid during this



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
APl No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

05/26/08 Completion day 148. Well open to pit, 100 psi on open choke. Flowed back 290
bbls of fluid. Killwell with 100 bbls of fluid, remove TlW. Well on vacuum. RIH
and tagged plug at 10,640'. No fillon perfs above plug. Drill plug, tagged solid
fillfrom 10,700' to 10,800'. Appears all of these perfs were sanded off. DrillPlug
at 10,860'. RIH to 11,000'. No fill. Circulate hole clean. Strong blow on casing.
Lay down power swivel. Pull out of hole with 25 stands. EOT at 9300'. Install
TlW valve and SDFN. Shut well in and pressure went to 1800 psi in 15 minutes.
Open well to pit and pressure decreased to 200 psi at 2400 hours. Recovered a
totalof 470 bbls of fluid.

05/27/08 Completion day 149. Well open to pit. Pressure on casing 200 psi. Recovered
a totalof 470 bbis of fluid during this period. Killed well with 100 bbis of fluid and
pulled out of hole with 140 stands of tubing. Well began flowing up tubing. Killed
well with 100 bbls of fluid. Pulled out of hole with 160 stands of tubing. Well
flowing. Chained down tubing to BOP's, killed well with 100 bbls of fluid.
Pumping fluid down tubingthroughTIW valve. Pulled out of hole and laid down
bit. Made up Halliburton Packer and Plug and started in hole with 32 stands in
hole, well flowing. Killed well with 100 bbls of fluid and RIH with 65 stands. Well
flowing. Installed TIW valve and SDFN. Well open to pit. Recovered a totalof
240 bbls of fluid. Pressure at 200 psi.

05/28/08 Completion day 150. Well open to pit. Recovered a total of 240 bbls of fluid.
Pressure at 200 psi. Kill well with 120 bbls of fluid. Ran In Hole with 2 7/8'
tubing. Killed well with 100 bbls of fluid and 75 bbls of fluid while running in hole.
Well flows back throughtubing and up casing. Set packer at 10,825'. Set packer
with 12,000#. RU lubricator to swab down tubing. While rigging up to swab well
began flowing up tubing. Flowed a totalof 57 bbls of fluid. After 57 bbls of fluid
well began flowing solid gas with traces of water. Hooked up well to flow back
throughmanifold and flow back tank in order to record pressure and to measure
water. Pressure increased to 400 psi. Flow checking well on 14 choke.
Pressure built to 400 psi. Flow back rate is 4.8 bbls per hour.

05/29/08 Completion day 151. Well on 14 choke until 0700. Flowed back a total of 73
bbls in 15 hours. Flowed back at a rate of 116 bbls per day. Pressure at 400 psi.
Water and gas samples caught at 0700 hours. Both will be sent to town for
analysis. Opened casing and began bleeding down pressure. Pressure at 1750
psi. Pressure staying at 500 psi. Opened tubingto a 48 choke and pressure
bled to 100 psi. Flowing gas with traces of water. Put well back on 14 choke to
record pressure and to measure water flow. Pressure back up to 380 psi in 1
hour. Well open on 14 choke. Pressure at 380 psi. Recovered a totalof 46 bbls
of fluid during this period. Averaging about 2 bbls per hour. Steady gas flow
during this period. Estimate 250 to 300 MCF.

05/30/08 Completion day 152. At 2400 hours opened well to 48 choke. Well pressure
bleed from 380 psi to 100 psi. Recovered a totalof 14 bbis of water during this
period. Average of 2.3 bbis of fluid for this flow period. Continued to flow gas at
a rate of approx. 100 MCF. Casing pressure at 2600 psi. Opened casing to pit
and began bleeding off pressure. Pressure bled down to 300 psi. Rigged up and
killed well with 100 bbls of fluid. Set Plug at 10,899'. Pulled up and LD 1 joint
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well began flowing solid gas with traces of water. Hooked up well to flow back
throughmanifold and flow back tank in order to record pressure and to measure
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Pressure built to 400 psi. Flow back rate is 4.8 bbls per hour.

05/29/08 Completion day 151. Well on 14 choke until 0700. Flowed back a total of 73
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analysis. Opened casing and began bleeding down pressure. Pressure at 1750
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bled to 100 psi. Flowing gas with traces of water. Put well back on 14 choke to
record pressure and to measure water flow. Pressure back up to 380 psi in 1
hour. Well open on 14 choke. Pressure at 380 psi. Recovered a totalof 46 bbls
of fluid during this period. Averaging about 2 bbls per hour. Steady gas flow
during this period. Estimate 250 to 300 MCF.

05/30/08 Completion day 152. At 2400 hours opened well to 48 choke. Well pressure
bleed from 380 psi to 100 psi. Recovered a totalof 14 bbis of water during this
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

05/17/08 Completion day 139. Continue to flow back well on 14 choke. Pressure holding
steady at 1200 psi. Flowed back a total of 170 bbls during this period. Again,
fluid decreasing each day. Recovered a total of 2131 bbis since last Frac. Co2
level at 7% at 0700 and 9% at 1200 hours and 9% at 2100 hours.

05/18/08 Completion day 140. Continued to flow well back on a 14 choke. Pressure at
1100 psi. Recovered a totalof 159 bbis of fluid during this period. Averaging 6.6
bbls per hour. Fluid recovery continues to drop each 24 hours. Co2 10% at
0700, 9% at 1400 hours and 9% at 2200 hours. Recovered a totalof 2290 bbls
since last Frac.

05/19/08 Completion day 141. Continued to flow well back on 14 choke. Pressure at
1000 psi. Recovered a totalof 169 bbls of fluid during this period. Recovered a
total of 2459 bbls since last Frac. Co2 at 0700 8%, Co2 at 1200 noon 8%, Co2
at 1500 hours 7%, Co2 at 2000 hours and 7%. Fluid will not burn.

05/20/08 Completion day 142. Continued to flow well on 14 choke. Pressure at 1000 psi.
Recovered a total of 149 bbls of fluid during this period. Recovered a total of
2608 bbls of fluid since the last Frac. Co2 at 7% at 0700 hours. Co2 at noon
5.5%, same at 1700 hours. Released and hauled off location 10 rental Frac
Tanks.

05/21/08 Completion day 143. No report.

05/22/08 Completion day 144. Well continues to flow back on 36 choke. Recovered a
totalof 730 bbls during this period. Recovered a totalof 4121 bbls of fluid since
last Frac. Co2 at 0700 = 6%, At noon = 6.5%, at 1900 = 7% and Resistivity:
1600.

05/23/08 Completion day 145. Continued to flow well on36 & 48 choke. Pressure holding
at 225 psi. Rig up rig floor, set in and hook up tongs and slips. Install 5 K
Annular. Hook up lines from rig pump to kill line. Fill Rig tank with 175 bbis of
water from Frac Tank. Move 2 7/8" tubing from behind location to pipe racks.
Measure and rabbit same. Rig Repairs, working on Hydraulics. Pumped in 100
bbis of clean fresh water to kill well. Pressure at 0 psi. Well open with 0
pressure.

05/24/08 Completion day 146. No report.

05/25/08 Completion day 147. Well open to pit. Pressure at 100 psi. Recovered a total of
370 bbls of fluid during this period. Pump 60 bbls of fluid down tubingand 100
bbls of fluid down casing to killwell. RIH with 237 jointsof tubingand well began
flowing up tubing. Pump 60 bbls down tubingand 80 bbls down casing. RIH
with327 jointsof tubingand tag Flow Through Plug at 10,640'. Killwell with 80
bbis of fluid. Pull up above top perforation at 10,471'. Install TIW Valve on
tubing. Open well up to pit for night. Spot in Power Swivel and SDFN. Well
open to pit. Flowing back water and
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at 225 psi. Rig up rig floor, set in and hook up tongs and slips. Install 5 K
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STATE OF UTAH > " AMENDED REPORT FORM 8
DEPARTMENTOF NATURAL RESOURCES (highlight changes)

DIVISION OF OIL,GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

6. IF IND1AN,ALLOTTEEOR TRIBE NAME
WELL COMPLETION OR RECOMPLETION REPORT AND LOG N/A

1a. TYPE OF WELL: O
LL

GWAESLL DRY OTHER
7. UNI/Tor CA AGREEMENTNAME

b. TYPE OF WORK: 8. WELLNAMEand NUMBER:
EEW HOR Z. NEEP NE-TRY EFSFYR.

OTHER Rye Patch Fed 24-21
2.NAMEOFOPERATOR: 9.APINUMBER:

Petro-Canada Resources (USA) Inc 4301333443
3. ADDRESSOF OPERATOR: PHONE NUMBER: 10 FIELD AND POOL, OR WILDCAT

999 18th St, Suite 600 city Denver sTATE CO z 80202 (303) 297-2300 undesignated
4. LOCATION OF WELL (FOOTAGES) 11. QTR/QTR, SECTION, TOWNSHIP, RANGE,

MERIDIAN:
ATSURFACE: 606' FNL and 2144' FWL

NENW 4 11S 14Ë
AT TOP PRODUCING INTERVALREPORTED BELOW: 606' FNL and 2144' FWL

12. COUNTY 13. STATE
ATTOTALDEPTH: 606' FNL and 2144' FWL Duchesne UTAH

14. DATESPUDDED: 15. DATET.D. REACHED: 16. DATECOMPLETED: 17. ELEVATIONS(DF, RKB, RT, GL):
8/18/2007 10/21/2007 8/28/2008 ABANDONED READYTO PRODUCE 6969' GLl6995' KB

18. TOTALDEPTH: MD 15,500 19. PLUG BACKTD MD 15,430 20. IF MULTIPLECOMPLETIONS, HOW MANY?* 21. DEPLUHGSREIDGE MD 11,040
TVD TVD N/A TVD

22. TYPE ELECTRICANDOTHER MECHANICALLOGS RUN (Submit copy of each) 23.

WAS WELL CORED? NO YES (Submit analysis)CBL, Borehole Profile, Multipole Array Acoustilog, Induction Log, gi
Compensated Neutron SU( ¡ (CL .Q) g)

RECDTONRAUL

URVEY? O

SS (SS coppo

24. CASING AND LINER RECORD (Report all strings set in well)

HOLE SIZE SIZEIGRADE WEIGHT (#/ft.) TOP (MD) BOTTOM(MD) STAGEDŒMHENTER CNEMENF
S

CKES VOLSWMRE
BL) CEMENT TOP ** AMOUNT PULLED

12-1/4" 9-5/8" J-55 36 0 1,424 Lt 390 0
8-3/4" 5-1/2" L-80 23 0 15,435 50/50 2760 1040

25. TUBINGRECORD

SIZE DEPTH SET (MD) PACKER SET (MD) SIZE DEPTH SET (MD) . PACKER SET (MD) SIZE DEPTH SET (MD) PACKER SET (MD)

2-7/8" 10,430
26. PRODUCING INTERVALS 27. PERFORATION RECORD

FORMATIONNAME TOP (MD) BOTTOM(MD) TOP (TVD) BOTTOM(TVD) INTERVAL(Top/Bot- MD) SIZE NO. HOLES PERFORATIONSTATUS

(A) Blackhawk 10,471 10,834 See yht<gge open Squeezed

(B) Open Squeezed

(C) Open Squeezed

(D) Open Squeezed

28. ACID, FRACTURE, TREATMENT, CEMENT SQUEEZE, ETC.

DEPTH INTERVAL AMOUNTANDTYPE OF MATERIAL

See attachment

29. ENCLOSED ATTACHMENTS: 30. WELL STATUS:

ELECTRICAL/MECHANICALLOGS GEOLOGIC REPORT DST REPORT DIRECTIONALSURVEY Producing\¯]
SUNDRY NOTICEFOR PLUGGINGANDCEMENTVERIFICATION CORE ANALYSIS OTHER:

(5/2000) (CONTINUEDON BACK)
RECEIVED
SEP23 2008

DIV.0F OIL,GAS&
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31. INITIALPRODUCTION INTERVALA (As shown in item #26)

DATEFIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: PROD. METHOD:
8/28/2008 9/16/2008 24 RATES: -' 0 750 0 flowing

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:
RATES: ->

INTERVAL B (As shown in item #28)

DATEFIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTlON OIL- BBL: GAS- MCF: WATER - BBL: PROD. METHOD:
RATES: ->

CHOKE SIZE: TBG. PRESS. CSG. PRESS. AP1GRAVITY BTU - GAS AS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:
RATES:

INTERVAL C (As shown in item #26)

DATE FIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS- MCF: WATER - BBL: PROD. METHOD:
RATES: ->

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU -GAS AS/OIL RATIO 24 HR PRODUCTION OIL - BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:
RATES: ->

INTERVAL D (As shown in ltem #26)

DATEFlRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: PROD. METHOD:
RATES: ->

CHOKE SlZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU- GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: 1NTERVALSTATUS:
RATES: ->

32. DISPOSITION OF GAS (Sold, Used for Fuel, Vented, Etc.)

Sold
33. SUMMARYOF POROUS ZONES (Include Aquifers): 34. FORMATION (Log) MARKERS:

Show all important zones of porosity and contents thereof:Cored intervals and all drill-stem tests, including depth interval
tested, cushion used, time tool open, flowing and shut-in pressures and recoveries.

Formation Descriptions, Contents, etc. Name (Measu
edp

Depth)

Green River 0
Wasatch 3,350
North Horn 5,500
U. Price River 7,350
Bluecastle 9,200
Castlegate 9,950
Blackhawk 10,200
Mancos Transition 10,900
Mancos 11,032
Dakota 15,000

35. ADDITIONAL REMARKS (include plugging procedure)

3G. I hereby certify that the foregoing and attached information is complete and correct as determined from all available records.

NAME(PLEASE PRINT) Amy Karwan TITLE Operations Technician

SIGNATURE DATE 9/16/2008

This report must be submitte within 30 days of
• completing or plugging a new well • reentering a previously plugged and abandoned well
• drilling horizontal laterals from an existing well bore • significantly deepening an existing well bore below the previous bottom-hole depth
• recompleting to a different producing formation • drillinghydrocarbon exploratory holes, such as core samples and stratigraphic tests

* ITEM 20: Show the number of completions if production is measured separately from twoor more formations.

**ITEM 24: Cement Top -Show how reported top(s)of cement were determined (circulated (CIR), calculated (CAL), cement bond log (CBL), temperaturesurvey (TS))

Send to: Utah Division of Oil, Gas and Mining Phone: 801-538-5340
1594 West North Temple, Suite 1210 RECEIVED
Box 145801 Fax: 801-359-3940
Salt Lake City, Utah 84114-5801 SEP23 2003

(5/2000) DIV.OFOiL,GAS&

31. INITIALPRODUCTION INTERVALA (As shown in item #26)

DATEFIRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: PROD. METHOD:
8/28/2008 9/16/2008 24 RATES: -' 0 750 0 flowing

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU - GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:
RATES: ->

INTERVAL B (As shown in item #28)
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RATES: ->

CHOKE SIZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU -GAS AS/OIL RATIO 24 HR PRODUCTION OIL - BBL: GAS- MCF: WATER - BBL: INTERVALSTATUS:
RATES: ->
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DATEFlRST PRODUCED: TEST DATE: HOURS TESTED: TEST PRODUCTION OIL - BBL: GAS - MCF: WATER - BBL: PROD. METHOD:
RATES: ->

CHOKE SlZE: TBG. PRESS. CSG. PRESS. API GRAVITY BTU- GAS GAS/OIL RATIO 24 HR PRODUCTION OIL- BBL: GAS - MCF: WATER - BBL: 1NTERVALSTATUS:
RATES: ->

32. DISPOSITION OF GAS (Sold, Used for Fuel, Vented, Etc.)

Sold
33. SUMMARYOF POROUS ZONES (Include Aquifers): 34. FORMATION (Log) MARKERS:

Show all important zones of porosity and contents thereof:Cored intervals and all drill-stem tests, including depth interval
tested, cushion used, time tool open, flowing and shut-in pressures and recoveries.

Formation Descriptions, Contents, etc. Name (Measu
edp

Depth)

Green River 0
Wasatch 3,350
North Horn 5,500
U. Price River 7,350
Bluecastle 9,200
Castlegate 9,950
Blackhawk 10,200
Mancos Transition 10,900
Mancos 11,032
Dakota 15,000

35. ADDITIONAL REMARKS (include plugging procedure)

3G. I hereby certify that the foregoing and attached information is complete and correct as determined from all available records.

NAME(PLEASE PRINT) Amy Karwan TITLE Operations Technician

SIGNATURE DATE 9/16/2008

This report must be submitte within 30 days of
• completing or plugging a new well • reentering a previously plugged and abandoned well
• drilling horizontal laterals from an existing well bore • significantly deepening an existing well bore below the previous bottom-hole depth
• recompleting to a different producing formation • drillinghydrocarbon exploratory holes, such as core samples and stratigraphic tests

* ITEM 20: Show the number of completions if production is measured separately from twoor more formations.

**ITEM 24: Cement Top -Show how reported top(s)of cement were determined (circulated (CIR), calculated (CAL), cement bond log (CBL), temperaturesurvey (TS))

Send to: Utah Division of Oil, Gas and Mining Phone: 801-538-5340
1594 West North Temple, Suite 1210 RECEIVED
Box 145801 Fax: 801-359-3940
Salt Lake City, Utah 84114-5801 SEP23 2003

(5/2000) DIV.OFOiL,GAS&



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Perforation Intervals:
VVasatch Fm.

5,906'- 5,914'

6,055'-70', 6,121'-28'

Price River Fm.
8,382'- 8,400'

Blue Castle Fm.

9,076'-86', 9,132'-36'

9,186'-90', 9,360'-64'

Black Hawk Fm.
10,471'-78', 10,522'-28',
10,574'-86'
10,682'-98', 10738'-48',
10,777'-81', 10,827'-34'

10,932'- 10,943'

Mancos Fm.
11,228'-36', 11,172'-80',
11,074'-82'
11,587'-92', 11,499'-506',
11,480'-86', 11,466'-72'
11,967'-72', 11,847'-52',
11,781'-86'
12,375'-80', 12,330'-36',
12,120'-26'
12,939'-43', 12,860'-64',
12,808'-20', 12,667'-72'
13,510'-15', 13,335'-40',
13,305'-10', 13,082'-87'
13,898'-906', 13,792'-
800', 13,730'-38'
14,382'-87', 14,315'-20',
14,203'-08', 14,156-68',
14,108'-13'

14,565'-76', 14,489'-502'

14,720'-25', 14,788'-803',
14,913'-18'
15,325'-30', 15,250'-55',
15,050'-58', 14,994-98'

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Perforation Intervals:
VVasatch Fm.

5,906'- 5,914'

6,055'-70', 6,121'-28'

Price River Fm.
8,382'- 8,400'

Blue Castle Fm.

9,076'-86', 9,132'-36'
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Mancos Fm.
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12,939'-43', 12,860'-64',
12,808'-20', 12,667'-72'
13,510'-15', 13,335'-40',
13,305'-10', 13,082'-87'
13,898'-906', 13,792'-
800', 13,730'-38'
14,382'-87', 14,315'-20',
14,203'-08', 14,156-68',
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Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Frac Summaries (20):

CO2 Frac'd 7/12/08 brk 8500#, 302 BW, 42500#20/40 White, Trace Sb, ISIP 3249#, 15 min 3027#, cmt sqz'd

CO2 Frac'd 7/12/08 brk 2415#, 620 BW, 100700#20/40 White, Trace Sc, ISIP 3118#, 15 min 2967#, cmt sqz'd

CO2 Frac'd 6/30/08 brk 4288#, 518 BW, 70,018#20/40 White, 113T CO2, Trace Ir, ISIP 9456#, 15 min 7907#, cmt
sqz'd

CO2 Frac'd 6/15/08 brk 4655#, 496 BW, 68700#20/40 White, 113T CO2, screen out 3 ppg, Trace Sb, ISIP 3237#,
wet - cmt sqz'd
CO2 Frac'd 6/14/08 brk 4396#, 750 BW, 126600#20/40 White, Trace Sc, ISIP 3237#, wet - cmt sqz'd

CO2 Frac'd 5/12/08 brk 5014#, 835 BW, 121100#20/40 PRC, 170T CO2, Trace Ir, ISIP 3805#, cmt sqz'd

CO2 Frac'd 5/7/08 brk 5382#, 780 BW, 150200#20/40 PRC, 244T CO2, Trace Sb, ISIP 4747#

CO2 Frac'd 5/6/08 brk 6602#, 950 BW, 89000#20/40 PRC, 240T CO2, Trace Sc, ISIP 4697#

Slick wtr Frac'd 2/20/08 brk 7049#, 3788 BW, 60300#30/50 PRC, Trace Ir, ISIP 4980#

Slick wtr Frac'd 2/19/08 brk 7560#, 3363 BW, 50000#30/50 PRC, Trace Sb, ISIP 5100#

Slick wtr Frac'd 2/4/08 brk 8603#, 2673 BW, 23539# 30/50 PRC, Trace Ir, ISIP 6053#

Slick wtr Frac'd 2/3/08 brk 7859#, 3810 BW, 59383# 30/50 PRC, Trace Sc, ISIP 6449#

Slick wtr Frac'd 2/2/08 brk 8408#, 3960 BW, 60010# 30/50 PRC, Traœ Sb, ISlP 7758#

Slick wtr Frac'd 1/31/08 brk 110348#, 2803 BW, 32096#30/50 ISP, Trace Sc, ISIP 7520#

Slick wtr Frac'd 1/30/08 brk 9862#, 1278 BW, 4000# 30/50 ISP, Trace Ir, ISIP 8944#

1/23/08 Slick wtr Frac'd 1/23/08 brk 9530#, 1787 BW, 15130# 30/50 ISP, Trace Sb, ISIP 7420#

1/23/08 Slick wtr Frac'd 1/23/08 brk 12095#, 2445 BW, 28700#30/50 ISP, Trace Sc, ISIP 7900#

1/14/08 Slick wtr Frac'd 1/14/08 brk 10800#, 3440 BW, 56500# 30/50 ISP, Trace Ir, ISIP 8027#- lub ram stuck on perf
gun
1/12/08 Slick wtr Frac'd 1/12/08 brk 11600# 1884 BW 13400# 30/60 baux, screen out .5# sand, ISIP 10370, 15 min
8541#, Trace Sb

12/28/07 CO2 Frac'd 12/28/07 brk 9500# 55000# baux, 115T CO2, 683 BW, ISIP 8297#, 15 min 8100# Test 1.5 MM,
Trace

Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.
NENW Section 24, T11S, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443
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CO2 Frac'd 7/12/08 brk 2415#, 620 BW, 100700#20/40 White, Trace Sc, ISIP 3118#, 15 min 2967#, cmt sqz'd
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CO2 Frac'd 6/15/08 brk 4655#, 496 BW, 68700#20/40 White, 113T CO2, screen out 3 ppg, Trace Sb, ISIP 3237#,
wet - cmt sqz'd
CO2 Frac'd 6/14/08 brk 4396#, 750 BW, 126600#20/40 White, Trace Sc, ISIP 3237#, wet - cmt sqz'd

CO2 Frac'd 5/12/08 brk 5014#, 835 BW, 121100#20/40 PRC, 170T CO2, Trace Ir, ISIP 3805#, cmt sqz'd

CO2 Frac'd 5/7/08 brk 5382#, 780 BW, 150200#20/40 PRC, 244T CO2, Trace Sb, ISIP 4747#
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12/28/07 CO2 Frac'd 12/28/07 brk 9500# 55000# baux, 115T CO2, 683 BW, ISIP 8297#, 15 min 8100# Test 1.5 MM,
Trace



Rye Patch Federal 24-21 Well
Section 24, T11S - R14E
Duchesne County, Utah

Wellbore Config as of 8/19/08

Hole Size: 12-1/4"
Casing:1,424', 9-5/8" 36 ppf J-55 STC (0.0558bbl/ft annular vol / 0.0773 bbl/ft csg vol)
Lead Cmt: 200 exRockies LT cmnt, 1/4 pps flowseal, 1/8 pps Poly E Flake, 11.5 ppg, 2.95 cfs
Tail Cmt: 190 ex Rockies LT SBM cement, 1/4 pps flowseal, 1/8 pps Poly E Flake, 13.5 ppg,
yld 1.81 cfs

1,424' TvD TOC: Surface (note: 61.5 bbis to surf, no fall back)
Wasatch Fm.

5,906'- 5,914 CO2 Frac'd 7/12/08 brk 8500#, 302 BW, 42500#20/40 White, Trace Sb, ISIP 3249#, 15 min 3027#, cmt sqz'd

6,055'-70', 6,121'-28' CO2 Frac'd 7/12/08 brk 2415#, 620 BW, 100700#20/40 White, Trace Sc, ISIP 3118#, 15 min 2967#, cmt sqz'd

Price River Fm.
8,382'-8,400, CO2 Frac'd 6/30/08 brk 4288#, 518 BW, 70,018#20/40 White, 113T CO2, Trace Ir, ISIP 9456#, 15 min 7907#, cmt

sqz'd

Blue Castle Fm.

9,076'-86', 9,132'-36' CO2 Frac'd 6/15/08 brk 4655#, 496 BW, 68700#20/40 White, 113T CO2, screen out 3 ppg, Trace Sb, ISIP 3237#,
wet - cmt sqz'd

9,186'-90', 9,360'-64' CO2 Frac'd 6/14/08 brk 4396#, 750 BW, 126600#20/40 White, Trace Sc, ISIP 3237#, wet - cmt sqz'd

Black Hawk Fm. RTTS Packer set @ 10,430' on 2-7/8" P110 6.5 ppf EUE tbg
10,471'-78', 10,522'-28'
10,574'-86• CO2 Frac'd 5/12/08 brk 5014#, 835 BW, 121100#20/40 PRC, 170T CO2, Trace Ir, ISIP 3805#, cmt sqz'd

10,682'-98', 10738'-48' Oo CO2 Frac'd 5/7/08 brk 5382#, 780 BW, 150200#20/40 PRC, 244T CO2, Trace Sb, ISIP 4747#
10,777'-81', 10,827'-34 O

Composite BP @ 10,899'
o

10,932'- 10,943' CO2 Frac'd 5/6/08 brk 6602#, 950 BW, 89000#20/40 PRC, 240T CO2, Trace Sc, ISIP 4697#

Composite BP @ 11,040'
Mancos Fm.

11,228'-36', 11,172'-80'
11,074'-82' Slick wtr Frac'd 2/20/08 brk 7049#, 3788 BW, 60300#30/50 PRC, Trace Ir, ISIP 4980#

11,587'-92', 11,499'-506'
,

' Slick wtr Frac'd 2/19/08 brk 7560#, 3363 BW, 50000#30/50 PRC, Trace Sb, ISIP 5100#
11,480'-86', 11,466'-72
11,967'-72', 11,84T-52'
11,781'-86, Slick wtr Frac'd 2/4/08 brk 8603#, 2673 BW, 23539#30/50 PRC, Trace Ir, ISIP 6053#

12,375'-80', 12,330'-36'
12,120'-26, ' Slick wtr Frac'd 2/3/08 brk 7859#, 3810 BW, 59383#30/50 PRC, Trace Sc, ISIP 6449#

12,939'-43', 12,860'-64',
12,808'-20', 12,667'-72' Slick wtr Frac'd 2/2/08 brk 8408#, 3960 BW, 60010#30/50 PRC, Trace Sb, ISIP 7758#

13,510'-15', 13,335'-40',
13,305'-10', 13,082'-87' Slick wtr Frac'd 1/31/08 brk 110348#, 2803 BW, 32096#30/50 ISP, Trace Sc, ISIP 7520#

13,898'-906', 13,792'- Slick wtr Frac'd 1/30/08 brk 9862#, 1278 BW, 4000#30/50 ISP, Trace Ir, ISIP 8944#
800', 13,730'-38'
14,382'-87', 14,315'-20',
14,203'-08', 14,156-68', 1/23/08 Slick wtr Frac'd 1/23/08 brk 9530#, 1787 BW, 15130#30/50 ISP, Trace Sb, ISIP 7420#
14,108'-13'
14,565'-76', 14,489'-502' 1/23/08 Slick wtr Frac'd 1/23/08 brk 12095#, 2445 BW, 28700# 30/50 ISP, Trace Sc, ISIP 7900#

14,720'-25', 14,788'-803', 1/14/08 Slick wtr Frac'd 1/14/08 brk 10800#, 3440 BW, 56500# 30/50 ISP, Trace Ir, ISIP 8027#- lub ram stuck on perf
14,913'-18' gun
15,325'-30', 15,250'-55', 1/12/08 Slick wtr Frac'd 1/12/08 brk 11600# 1884 BW 13400# 30/60 baux, screen out .5# sand, ISIP 10370, 15 min
15,050'-58', 14,994-98' 8541#, Trace Sb

15,370'-75' 12/28/07 CO2 Frac'd 12/28/07 brk 9500# 55000# baux, 115T CO2, 683 BW, ISIP 8297#, 15 min 8100# Test 1.5 MM,

PBTD 15,430' :
Trace Ir

Hole Size: 8.75"
SHOE 15,435' 15.516' TVD Casing:15,435', 5-1/2", 23 ppf (0.0450bbl/ft annular vol / 0.0211 bbl/ft csg vol) 1,980.47' top,20 ppf

L80 LTC (0.0221bbl/ft csg vol) 11,445.00', 23 ppf 2,009.53' bottom
Cmt: Le_a_d_;1,800 sx Premium 50/50 Poz Cement + 20% SSA1, 3 pps Silicalite, 0.5% Halad 344,
0.2% HR12, .1% HR5, .2% Super CBL, .2% Suspend HT Yield 1.89 cfs, 13.0 ppg slurry.
T_ail;900 sx Premium 50/50 Poz Cement + 20% SSA1, 3 pps Silicalite, 0.5% Halad 344, 0.2% HR12,

.2% Super CBL, .2% Suspend HT Yield 1.91 cfs, 13.0 ppg slurry.
TOC: ±1,040' (CBL 11/23/2007 Note: 96 bbis cmt to

Rye Patch Federal 24-21 Well
Section 24, T11S - R14E
Duchesne County, Utah

Wellbore Config as of 8/19/08

Hole Size: 12-1/4"
Casing:1,424', 9-5/8" 36 ppf J-55 STC (0.0558bbl/ft annular vol / 0.0773 bbl/ft csg vol)
Lead Cmt: 200 exRockies LT cmnt, 1/4 pps flowseal, 1/8 pps Poly E Flake, 11.5 ppg, 2.95 cfs
Tail Cmt: 190 ex Rockies LT SBM cement, 1/4 pps flowseal, 1/8 pps Poly E Flake, 13.5 ppg,
yld 1.81 cfs

1,424' TvD TOC: Surface (note: 61.5 bbis to surf, no fall back)
Wasatch Fm.

5,906'- 5,914 CO2 Frac'd 7/12/08 brk 8500#, 302 BW, 42500#20/40 White, Trace Sb, ISIP 3249#, 15 min 3027#, cmt sqz'd

6,055'-70', 6,121'-28' CO2 Frac'd 7/12/08 brk 2415#, 620 BW, 100700#20/40 White, Trace Sc, ISIP 3118#, 15 min 2967#, cmt sqz'd

Price River Fm.
8,382'-8,400, CO2 Frac'd 6/30/08 brk 4288#, 518 BW, 70,018#20/40 White, 113T CO2, Trace Ir, ISIP 9456#, 15 min 7907#, cmt

sqz'd

Blue Castle Fm.

9,076'-86', 9,132'-36' CO2 Frac'd 6/15/08 brk 4655#, 496 BW, 68700#20/40 White, 113T CO2, screen out 3 ppg, Trace Sb, ISIP 3237#,
wet - cmt sqz'd

9,186'-90', 9,360'-64' CO2 Frac'd 6/14/08 brk 4396#, 750 BW, 126600#20/40 White, Trace Sc, ISIP 3237#, wet - cmt sqz'd

Black Hawk Fm. RTTS Packer set @ 10,430' on 2-7/8" P110 6.5 ppf EUE tbg
10,471'-78', 10,522'-28'
10,574'-86• CO2 Frac'd 5/12/08 brk 5014#, 835 BW, 121100#20/40 PRC, 170T CO2, Trace Ir, ISIP 3805#, cmt sqz'd

10,682'-98', 10738'-48' Oo CO2 Frac'd 5/7/08 brk 5382#, 780 BW, 150200#20/40 PRC, 244T CO2, Trace Sb, ISIP 4747#
10,777'-81', 10,827'-34 O

Composite BP @ 10,899'
o

10,932'- 10,943' CO2 Frac'd 5/6/08 brk 6602#, 950 BW, 89000#20/40 PRC, 240T CO2, Trace Sc, ISIP 4697#

Composite BP @ 11,040'
Mancos Fm.

11,228'-36', 11,172'-80'
11,074'-82' Slick wtr Frac'd 2/20/08 brk 7049#, 3788 BW, 60300#30/50 PRC, Trace Ir, ISIP 4980#
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11,480'-86', 11,466'-72
11,967'-72', 11,84T-52'
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13,510'-15', 13,335'-40',
13,305'-10', 13,082'-87' Slick wtr Frac'd 1/31/08 brk 110348#, 2803 BW, 32096#30/50 ISP, Trace Sc, ISIP 7520#

13,898'-906', 13,792'- Slick wtr Frac'd 1/30/08 brk 9862#, 1278 BW, 4000#30/50 ISP, Trace Ir, ISIP 8944#
800', 13,730'-38'
14,382'-87', 14,315'-20',
14,203'-08', 14,156-68', 1/23/08 Slick wtr Frac'd 1/23/08 brk 9530#, 1787 BW, 15130#30/50 ISP, Trace Sb, ISIP 7420#
14,108'-13'
14,565'-76', 14,489'-502' 1/23/08 Slick wtr Frac'd 1/23/08 brk 12095#, 2445 BW, 28700# 30/50 ISP, Trace Sc, ISIP 7900#

14,720'-25', 14,788'-803', 1/14/08 Slick wtr Frac'd 1/14/08 brk 10800#, 3440 BW, 56500# 30/50 ISP, Trace Ir, ISIP 8027#- lub ram stuck on perf
14,913'-18' gun
15,325'-30', 15,250'-55', 1/12/08 Slick wtr Frac'd 1/12/08 brk 11600# 1884 BW 13400# 30/60 baux, screen out .5# sand, ISIP 10370, 15 min
15,050'-58', 14,994-98' 8541#, Trace Sb

15,370'-75' 12/28/07 CO2 Frac'd 12/28/07 brk 9500# 55000# baux, 115T CO2, 683 BW, ISIP 8297#, 15 min 8100# Test 1.5 MM,

PBTD 15,430' :
Trace Ir

Hole Size: 8.75"
SHOE 15,435' 15.516' TVD Casing:15,435', 5-1/2", 23 ppf (0.0450bbl/ft annular vol / 0.0211 bbl/ft csg vol) 1,980.47' top,20 ppf

L80 LTC (0.0221bbl/ft csg vol) 11,445.00', 23 ppf 2,009.53' bottom
Cmt: Le_a_d_;1,800 sx Premium 50/50 Poz Cement + 20% SSA1, 3 pps Silicalite, 0.5% Halad 344,
0.2% HR12, .1% HR5, .2% Super CBL, .2% Suspend HT Yield 1.89 cfs, 13.0 ppg slurry.
T_ail;900 sx Premium 50/50 Poz Cement + 20% SSA1, 3 pps Silicalite, 0.5% Halad 344, 0.2% HR12,

.2% Super CBL, .2% Suspend HT Yield 1.91 cfs, 13.0 ppg slurry.
TOC: ±1,040' (CBL 11/23/2007 Note: 96 bbis cmt to
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I
WELL SUMMARY

The Rye Patch Federal 24-21 well was drilled primarily to test the Cretaceous
Mancos Formation. As the well continued on, the Cretaceous Dakota Formation became

i a significant zone to focus on. Unfortunately, it was undetermined if the Dakota
Formation was actually encountered.

I Entrada GeoSciences mobilized to the site on September 1", 2007. The surface
formation on the Rye Patch Federal 24-21 well was the Green River Formation. Gas
detection and sample catching began immediately out of surface casing at 1,480 feet on

i September 2nd. The first formation top drilled was the Wasatch Formation at
approximately 3,350 feet, which was reached on the 3rdof September. The next
formation top drilled was the North Horn Member, which was drilled at roughly 5,500

i feet on the 5thof September. Bit number two was installed on the 6thof September. The
Upper Price River Formation was reached at approximately 7,372 feet, on the 9th

Of

September. Bit number three was installed shortly after encountering the Upper Price
River Formation.

The Bluecastle Formation was drilled at approximately 9,200 feet on the 16th
Of

September 2007 following two more bit changes. Bit number six was installed
immediately after drilling through the top of the Bluecastle Formation. Two more bit
changes were required while drilling through the Bluecastle Formation. The next
formation top reached was the Castlegate Sandstone, which was drilled at a depth of
approximately 9,900 feet on the 22ndof September. Bit number nine was installed

i immediately after drilling through the Castlegate Sandstone. The Blackhawk Formation
was encountered at a depth of approximately 10,100 feet on the 26th of September, after
two more bit changes were required.

The Mancos transition was approximately reached at a depth of 10,920 feet on the
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GEOLOGICAL SUMMARY

The surface formation for the Rye Patch Federal 24-21is the Eocene Green River
Formation. The predominately lacustrine and fluvial Green River Formation consists of
fine to very fine grained sandstones and red to green mudstones, with lesser amounts of
lacustrine limestones. No significant gas shows were recorded in the Green River
Formation.

The non marine Wasatch Group (3,350 feet) consists predominately of light gray to
reddish brown, poorly indurated silts, sands, and shales; often with minor carbonaceous
stringers. The Wasatch Group of latest Cretaceous to Eocene is predominately fluvial to
lacustrine, and unconformably overlies the Price River Formation of the Mesaverde
Group. The gas during the upper Wasatch Group was consistently low and all methane.

The North Horn Formation of the Wasatch Group (5,500 feet) is of latest
Cretaceous (Maastrichian) to early Tertiary (Paleocene). The upper North Hom
lacustrine shale sequence indicates inundation of this area by the early Tertiary Uinta
Lake. The North Horn member consists of light gray to red brown to variegated shales,
silts, and sands with lesser amounts of white to tan cryptocrystalline limestones. The
highest show in the North Horn Formation was 544 units with a mud weight of 9.2
lbs/gal, which had the first significant appearance of heavier hydrocarbons (ethane &
propane).

The uppermost formation in the Cretaceous Mesaverde Group is the Price River
Formation (7,372 feet). The Price River Formation alluvial plain deposits include
sediments that accumulated in braided and meandering streams, flood plains, and
lacustrine environments. In the Rye Patch Federal 24-2I well, the Price River Formation
consists of off white to light gray, fine to medium grained sands with abundant
varicolored shales and silts, and minor lacustrine limestones.

The Castlegate Formation is predominately fluvial in origin, with only a minor
marine component that unconformably overlies the Blackhawk Formation. The
uppermost portion of the Cretaceous Castlegate Formation is the Bluecastle Member
(9,200 feet). The Bluecastle Member accumulated in braided stream complexes and
consists predominately of thick siliceous sandstones with lesser amounts of shales and
silts. The sandstones of the Bluecastle Member become somewhat calcareous with
depth, and several shows of up to 939 units were logged.

Shale lamination at
9450'-9460'
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The basal member of the Castlegate Formation is the Lower Castlegate Member (9,900

feet). The Lower Castlegate Member is another fluvial dominated sandstone interval and
consists of massive, calcareous, fine grained sandstones grading into poorly sorted sands
and finer sediments towards the base.

The depositional environment of the Cretaceous Blackhawk Formation is non
marine to marginal marine. The uppermost portion of the Blackhawk Formation (10,100

feet) in the Rye Patch Federal 24-21well consists of massive, very hard, siliceous
sandstone. The Blackhawk Formation in this well contained several areas of coal. One
exceptional arca of coal was at 10,422 feet. There was a gas show of 3,846 units and a
drilling break of roughly 6 feet.

The marine Cretaceous Mancos Formation (I1,032 feet) in the Rye Patch Federal
24-21well consisted predominately of gray siltstones and fine to very fine grained
sandstones, with lesser amounts of shale. Background gas increased throughout the
Mancos, and several significant gas shows were recorded. The most notable gas show
was 9,656 units at 10,127 feet, which required the gas buster to be utilized for the
remainder of the well.

Flare at 10,127 feet

Flare at 10,127 feel

The Rye Patch Federal 24-21well should be a productive addition to Petro-
Canada's holdings in the Uinta basin.
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I
WELL DATA

COMPANY ME: Petero-CanaFdeadaso24

2

FAAC LRECPRESENTATIVE: Jerry Outlaw and Kea en Carter

Spot Location
NENWSec24,TllS,R14E,
Duchesne County, Utah 606' FNL, 2144' FWL

i BOTTOM-HOLE LOCATION: Not available
FNL, FEL

LAT-LONG: Latitude: 39.84859

i Longitude: -110.29706

API NUMBER: 43-013-33443-00

FIELD: Exploratory/Wildcat

ELEVATION: 6969' GL, 6995' KB

SPUD DAD

ACHED:

01 2

CONTRACTOR: Nabors Rig #266

TOOLPUSHER: Logan Penhollow and Mark Munson

i DRILLERS: Dale Herman, Chris Hibl, Preston McArthur, Preston
Bryant, and Bill Bryant

PUMPS: #1 National, 12P-160 12" stroke
#2 National, 12P-160 12" stroke

HOLE SIZE: 8 3/4"

CASING: Surface: 9.625" to 1200'

I 9 5/8" to 1470'

MUD COMPANY: Mi SWACO

ENGINEER: Hayden Prescott and James Oldham

PROGRAM: Water/DAP/Gel/Chem

i WELLSITE GEOLOGY: Entrada GeoSciences

GEOLOGISTS: Lisa Guttery and Paula Read

LOGGING COMPANY: Not applicable

TOTAL DEPTH: Driller: 15500'

BOTTOM HOLE FORMATION: Mancos (possible transition to Dakota Siltston zone)

SAMPLE PROGRAM: 30' samples base surface casing 1480' to 5980'
20' samples 5980' to 7400'

I 10' samples 7400' to 11200'
20' samples 11200' to 15500'

I WELL STATUS: Unstick drill string
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I
DAILY CHRONOLOGY

I Date Midnight Depth 24 hr Footage Activity
8/31/2007 Paula drives from Denver, CO to Grand Junction, CO

I 9/1/2007 Lisa and Paula arrive on location and rig up. Wait on drill
1450 out.

9/2/2007 Drill out at 16:10 at a depth of 1450'. Begin catching 30'
1994 544 samples. Drill 1450'-1994'.

9/3/2007 3843 1849 Change wash pipe. Drill 2094'-3843'.

9/4/2007 5328 1485 Drill 3843'-5328'.

I 9/5/2007 Drill 5328'-5536'. Rig reparis, hook load recalibrated. Drill
6055 727 5536'-6055'.

9/6/2007 Drill 6055'- 6228'. TOH forbit #2. TlH. Drill 6228'-6329'.
6329 274

9/7/2007 6860 531 Drill 6329'- 6860'.
9/8/2007 7244 384 Drill 6860'-7244'.
9/9/2007 Drill 7244'-7488'. Begin mud up process. Circulate hole and

7488 244 mix pill. TOH forbit#3.

I 9/10/2007 7817 329 TIH. Drill 7488'-7817'.
9/11/2007 8346 529 Drill 7817'-8346'.
9/12/2007 8793 447 Drill 8346'-8793'.

I 9/13/2007 9043 250 Drill 8794'-9043'. Pump pill and TOH for bit #4.

9/14/2007 9143 100 TIH. Drill 9043'-9143'.

9/15/2007 Drill 9143'-9148'. Pressure toohigh when bit is on bottom.
9152 9

i TOH for bit #5. TIH. Drill 9148'-9152'.

9/16/2007 9234 Drill 9152'-9209'. Problem with torque. TOH. Pick up bit
82 #6. TIH. Drill 9209'-9234'.

I 9/17/2007 9298 64 Drill 9234'-9298'. TOH for bit #7. TIH.
9/18/2007 9405 107 TIH. Drill 9298'-9405'. TOH for bit #8.
9/19/2007 9450 45 Finish TOH, pick up bit #8 and new mud motor. TIH. Drill

I 9405'-9450'.
9/20/2007 9590 140 Drill 9450'-9590'.
9/21/2007 9749 159 Dril19590'-9749'.

I 9/22/2007 9855 106 Drill 9749'-9855'.
9/23/2007 9890 35 Drill 9855'-9883'. TOH for bit #9. TlH. Drill 9883'-9890'.

I 9/24/2007 10022 132 Drill 9890'-10022'. TOH for bit #10. TIH.

9/25/2007 10099 77 TIH. Drill 10022'-10099'. TOH for bit #11.

9/26/2007 10198 99 TIH. Drill 10099'-10198'.

I 9/27/2007 10410 212 Drill 10198'-10410'.
9/28/2007 10522 112 Drill 10410'-10438'. TOH for bit #12 due to low ROP. TIH.

Drill 10438'-10522'.

I 9/29/2007 10595 73 Drill 10522'-10595'. TOH for bit #13. TIH.

9/30/2007 10844 249 TlH. Drill 10595'-10844'.

I
i
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I
DAILY CHRONOLOGY CONTINUED

I Date Midnight Depth 24 hr Footage Activity
10/1/2007 10986 142 Drill 10844'-l0986'. TOH for bit change and to test BOP.

I 10/2/2007 11283 297 BOP test good. TIH. Drill 10986'-11283'.
10/3/2007 11998 715 Drill 11283'-ll998'.
10/4/2007 12598 600 Drill 11998'-12169'. 20'-25' flare at lag depth 12130' for ~2

noch
.

Gaesn
in

trhsrogehdaas0b t5er.DI
rl

le2r169
-

2e5
8 .

10/5/2007 12985 387 Drill 12598'-12685'. Top drive swivel packing leaking. TOH

I 5 stands. R2 swivel packing. TIH 5 stands. Drill 12685'-
12985'. 8'-15' flare at 12685' for 20 minutes. Not venting
through gas buster l2735'-12835'. Venting through gas buster
from 12835', Loss of returns/circulation at 12985'. Attempt
to up mud weight to l1.0+.

10/6/2007 13255 270 Wait on LCM load. 10'-20' continuous flare throughout

i downtime. Add LCM to weight up mud. Start drilling at
14:00. Bypassing shakers. Drill 12985'-13255'. 5'-10'
continuous flare with bursts up to 20' while drilling.

10/7/2007 13866 611 Drill 13255'-13866'. Continuing to bypass shakers.
Continuous 5'-10' flare.

I 10/8/2007 14462 596 Drill 13866'-14462'. Continuing to bypass shakers.
Continuous 5'-8' flare.

10/9/2007 14625 163 Drill 14462'-14625'. Continuing to bypass shakers. Stop
drilling and circulate to weigh up mud in order to TOH for

i BOP change and rig repairs. Still have continuous 5'-8' flare
with bursts up to 12'.

10/10/2007 14625 0 Continue to build up mud weight. Continue to circulate.

I Continue to bypass shakers. Stop circulation. TOH 11
stands, 30-45 units of gas. TIH. Start circulation. 3'-5'
continuous flare. TOH. Lay down motor. Pull wear ring.
P/U packer. TIH with D/P to 1270'. TOH.

10/11/2007 14625 0 Nipple down BOP. Cut off5K lb well head. Weld on 10K lb
well head. Test well head.

10/12/2007 14625 0 Nipple up BOP. Test BOP. Test fail (hydrill did not test)-
door gaskets on top pipe leak. Install gasket in pipe ram,
work on kill line and choke valves. Install flow line.

10/13/2007 14625 0 TIH with D/P to 1270'. TOH. Test BOP's. Fish for joint.
Test choke valves. Trip in with retriever tool. Work on gas

i buster lines. Install ROT. TIH, circulate through packer to
raise mud weight. Lost 131 bbls.

10/14/2007 14625 0 Pull packer. TOH. Lay down packer & tools. P/U bit, bit
sub, TIH to shoe. Slip & cut 120'. Bit plugged, TOH. TIH.

I 10/15/2007 14649 24 TIH. Wash and ream. Stage in B/U at 7495'-14625'.
Change agitator and riser. Drill 14625'-14649'. Continue
venting through gas buster with continuous 4'-8' flare.
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I 10/15/2007 14649 24 TIH. Wash and ream. Stage in B/U at 7495'-14625'.
Change agitator and riser. Drill 14625'-14649'. Continue
venting through gas buster with continuous 4'-8' flare.



I
DAILY CHRONOLOGY CONTINUED

I Date Midnight Depth 24 hr Footage Activity
10/16/2007 15043 394 Drill 14649'-l5043'. Continueventing throughgas buster

with continuous 5'-10' flare.

10/17/2007 15209 166 Drill 15043'-15209'.
10/18/2007 15262 53 Drill 15209'-15262'. TOH forbit change. TlH.

10/19/2007 15336 74 TIH. Drill 15262'-15336'.
10/20/2007 15449 113 Drill 15336'-15449'.
10/21/2007 15500 51 Drill 15449'-15500'. ShortTOH.
10/22/2007 15500 0 TlH. Circulate. 4'-6' flares,burstsup to 30'. TOH for e-

logs.
10/23/2007 15500 0 Attempt to run e-logs. Tool stuck at 2415'. TIH with old

triconebit to 4068'. Ream and pump. TOH. TIH with

I loggingtoolsstuck at 2700' twice. TIHwith drillstring to
TD.

10/24/2007 15500 0 TIH to TD. Circulate. Flare bursts20'-30'.
10/25/2007 15500 0 Continue to circulate. Weight up mud. Intermittant flares3'

5'. TOH to shoe.
10/26/2007 15500 0 Entrada GeoSciences released by Petro-Canadaat 09:00.

Rigged down equipment. Paula leavesforGrand Junction,
CO.
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i
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I
BIT RECORD

I # MAKE TYPE SIZE DEPTH IN DEPTH OUT FOOTAGE HOURS RUN
United1 UD516 B 8 3/4" 1441 6228 4787 84

Diamond

United2 UD516 B 8 3/4" 6228 7488 1260 64
Diamond

i United
3 UD513 B 8 3/4" 7488 9043 1555 83.5

Diamond
United4 .

UD513 B 8 3/4" 9043 9148 105 12

5

Diammond

F59Y 8 3/4" 9148 9209 61 11.5

6 Smith F59Y 8 3/4" 9209 9298 89 18.5

7 Smith F59Y 8 3/4" 9298 9405 107 21

8 Smith K703 | 8 3/4" . 9405 9883 478 86.5

9 Smith F67Y 8 3/4" 9883 10022 139 17

10 Smith F67Y 8 3/4" 10022 10099 77 17

I 11 Smith F47Y 8 3/4" 10099 10438 339 43

12 Hughes HC506ZX 8 3/4" 10438 10595 157 21

13 Hughes HC506Z 8 3/4" 10595 10986 391 39.5

14 Hughes HC506ZX 8 3/4" 10986 14625 3639 133.5

15 Hughes HC506Z 8 3/4" 14625 15262 637

16 STC MS1616 8 3/4" 15262 15500 238 37

i
I
i
I
i
I
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I
MUD RECORD

I DATE DEPIH MT VIS WL SOL% Ph Gilorides
9/3/2007 2515 8.6 27 7.8 600
9/4/2007 4317 8.8 27 7.7 600

i 9/5/2007 5616 9.3 28 7.9 600
9/6'2007 6215 9.2 28 7.8 600
9/7/2007 6519 9.3 29 7.8 600
9/8/2007 7007 9.2 28 7.8 600

i 9/9/20Œl 73K3 9.2 28 7.8 800
9/10'2007 7555 9.4 28 7.8 800
9/11/2007 7997 9.5 29 6.0 7.6 800
9/12/2007 8541 9.5 36 6.0 7.6 800

i 9/13/2007 8936 9.5 37 6.0 7.7 500
9/14/2007 90‡3 9.5 47 6.0 7.7 500
9/15/2007 9118 9.6 37 6.0 7.5 700

i 9/16'2007 9209 9.5 37 6.0 7.3 700
9/17/2007 9276 9.5 40 5.0 7.6 800
9/18/2007 9329 9.5 37 5.0 7.7 700
9/19/2007 9405 9.6 45 5.0 7.5 600

i 9/2Œ2007 9491 9.6 36 5.0 7.6 600
9/21/2007 9640 9.5 36 5.0 7.7 800
9/22/2007 9796 9.5 35 4.0 7.5 800

i 9/23/2007 9879 9.6 40 4.0 7.8 800
9/24/2007 9955 9.6 38 5.0 7.6 700
9/25/2007 10052 9.6 39 5.0 7.7 800
9/26f2007 10099 9.8 38 5.0 7.8 800

i 9/27/2007 10262 9.7 37 5.0 7.7 800
9/28/20Œ1 10‡38 9.7 38 6.0 7.7 800
9/29/2007 10562 9.7 36 6.0 7.4 800

i 9/30/2007 10672 9.7 37 5.0 7.4 800
10/1/2007 10879 9.7 39 6.0 7.7 3.2
1Œ2/2007 10986 9.8 39 6.0 7.7 800
lŒ3/2007 11486 10.0 40 7.0 7.7 900

i lŒ4/2007 12183 10.2 40 8.0 7.7 900
lŒ5/2007 12738 10.4 40 9.0 7.7 900
10/6/2007 12985 10.5 44 9.0 7.7 900

i 10'7/2007 13446 10.3 53 9.0 7.7 900
10/8/2007 14035 10.6 51 10.0 7.7 900
lŒ9/2007 14625 11.5 64 13.0 7.4 900
10'1Œ2007 14625 13.4 95 20.0 7.5 900

i 10/11/2007 14625 13.5 90 20.0 7.5 900
10/12/2007 14625 11.0 35 10.0 7Ì 800
10/13/2007 14625 11.1 38 10.0 7.5 700

i lŒl4/2007 14625 12.1 40 10.0 7.3 800
1Œl5/2007 14625 12.4 40 10.0 7.4 800
10/16/2007 14750 12.1 39 20.0 7.5 800
10/17/2007 15096 12.1 41 20.0 7.7 900

i 1Œl8/2007 15251 12.2 40 15.0 7.7 800
10/19/2007 15269 12.1 41 17.0 7.5 80D
10/20/2007 15380 12.3 42 17.0 7.7 800

i lŒ21/2007 15476 12.3 41 16.0 7.6 800
10/22/2007 15500 12.3 4l 16.0 7.5 800

i
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I
DEVIATION SURVEYS

Depth Angle Depth Angle
1995 11) 8821 11)
2060 1.0 9164 3.0
2489 ld) 9709 2J3

3486 2J3 10246 1.0

i 3963 4J3 10700 11)
4588 3:0 11420 3.0
5104 4.0 11708 3.0

i 5485 33) 12146 2Al
5960 21) 12336 2.0
6446 2J3 12560 2J3

I 6950 1.0 12906 3.0
7443 11) 13096 3.0
7873 2J3 13350 33)
8348 233 13795 3.0

I
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II
FORMATION TOPS

Measured from KB elevation: 6995 feet

FORMATION TOPS:

I Sample Original Drill Ïnterval
Formation. Top (ft) Subsea (ft) Predicted Tops Prognosis to Next Top
Green River 0 6995 0 0 3350

i TVasach 3350 3645 3350 3350 2150
Nodh Hom 5500 1495 5 00 5500 1850

U.PriceRiver 7372 -377 7372 7350 1850
Bluecastle 9200 -2205 9200 9200 750
Castlegate 9900 -2905 9900 9950 250
Blackhawk 10100 -3105 10100 10200 700

Adancostr<msition 10920 -3925 10920 10900 2100
fdancos 11032 -4037 11032 10900 2100

i Dakota UND UND 15000 15000
-2000

TT3 15500 -8505 15500 13000

I
I
I
I
I
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I
INDIVIDUAL SAMPLE DESCRIPTIONS

Sample descriptions by
Lisa Guttery and Paula Read

i
1480-1510 Sandstone white to translucent, very fine grained, well sorted, sub rounded to rounded,

consolidated, moderately hard, non calcareous, fair porosity, no stain, fluorescence, or cut

1510-1540 Sandstone white to translucent to green, occasional light gray, rare brown, very fine grained,

I well sorted, sub rounded to rounded, consolidated, moderately hard, calcareous, fair porosity, no
stain, fluorescence, or cut

i 1540-1570 Sandstone green to white to translucent, occasional light gray, very fine grained, well sorted,
sub rounded to rounded, consolidated, moderately hard, calcareous, fair porosity, no stain,
fluorescence, or cut

i 1570-1600 Sandstone white to translucent, occasional light gray, rare green, very fine grained, well sorted,
sub rounded to rounded, consolidated, moderately hard, calcareous, fair porosity, abundant pyrite,
no stain, fluorescence, or cut

1600-1630 Sandstone white to translucent, occasional light gray, rare green to brown, very fine grained,
well sorted, sub rounded to sub angular, unconsolidated, calcareous, fine to good porosity, some
pyrite, no stain, fluorescence, or cut

1630-1660 Sandstone green to white to gray to translucent, very fine grained, well sorted, sub rounded to
rounded, consolidated, moderately hard, calcareous, fair porosity, some pyrite, no stain,
fluorescence, or cut

1660-1690 Sandstone white to translucent, very fine grained, well sorted, sub angular, unconsolidated,
calcareous, fine to good porosity, abundant pyrite, no stain, fluorescence, or cut

1690-1720 Sandstone white to translucent, occasional green to gray, very fine to fine grained, well sorted,
sub rounded, consolidated, moderately hard, calcareous, fair porosity, occasional pyrite, no stain,
fluorescence, or cut

1720-1750 Sandstone green to translucent to white, occasional gray, very fine grained, well sorted, sub
rounded, consolidated, moderately hard, calcareous, fair porosity, occasional pyrite, no stain,
fluorescence, or cut

1750-1780 Sandstone green to translucent to white to light brown, fine to very fine grained, sub angular to

i sub rounded, occasional limestone clear quartz, well sorted, moderately consolidated, moderately
hard, calcareous, fair porosity, occasional pyrite, rare siltstone red to brown, slight mineral
fluorescence, no stain or cut

1780-1810 Sandstone green to translucent to white to light brown, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, well sorted, moderately consolidated, moderately hard,
calcareous, fair porosity, limestone, white, fine to sandy texture, hard, oolitic in part, rare siltstone
red to brown to gray, slight mineral fluorescence, no stain or cut

1810-1840 Sandstone green to translucent to white, very fine grained, sub rounded, well sorted,

I consolidated, hard, calcareous, fair porosity, trace pyrite, trace limestone white, fine texture, hard,
rare siltstone brown to gray, rare shale gray, no stain, fluorescence, or cut

i
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fluorescence, or cut
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calcareous, fair porosity, limestone, white, fine to sandy texture, hard, oolitic in part, rare siltstone
red to brown to gray, slight mineral fluorescence, no stain or cut

1810-1840 Sandstone green to translucent to white, very fine grained, sub rounded, well sorted,

I consolidated, hard, calcareous, fair porosity, trace pyrite, trace limestone white, fine texture, hard,
rare siltstone brown to gray, rare shale gray, no stain, fluorescence, or cut

i



1840-1870 Sandstone green to translucent to white, very fine grained, sub rounded, well sorted,
consolidated, hard, calcareous, fair porosity, trace siltstone red to brown to gray, sandy in part,
trace shale gray to green, blocky, abundant fluorescence, milky cut, stain

1870-1900 Sandstone green to translucent to white, trace gray, very fine grained, sub rounded, well sorted,
consolidated, hard, calcareous, fair porosity, siltstone red to brown, sub platy to sub blocky,

I laminated in part, sandy, moderately firm, trace shale gray, sandy in part, trace mineral
fluorescence, slow milky cut, slight stain

1900-1930 Sandstone green to translucent to white, salt and pepper in part, very fine grained, sub rounded,

I well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone red to brown, sub platy
to sub blocky, sandy, moderately firm, trace shale gray, sandy in part, trace mineral fluorescence,
no stain or cut

1930-1960 Sandstone green to translucent to white, salt and pepper in part, fine to very fine grained, some
limestone quartz grains, sub angular to sub rounded, well sorted, consolidated, hard, slightly
calcareous, fair porosity, siltstone red to brown, trace gray, sub platy to sub blocky, sandy,
moderately firm, trace shale gray to green, sandy in part, no stain, fluorescence, or cut

1960-1990 Sandstone green to translucent to white, salt and pepper in part, fine to very fine grained, sub

I angular to sub rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone
gray to green, trace red to brown, sub platy to sub blocky, sandy, hard, trace shale gray, sub
blocky, sandy in part, slight mineral fluorescence, no stain or cut

i 1990-2020 Sandstone green to translucent to white, slightly salt and pepper, very fine grained, sub
rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone gray to green,
trace red to brown, sub platy to sub blocky, sandy, hard, trace shale gray, bright green in part, sub
blocky, sandy in part, slight mineral fluorescence, no stain or cut

2020-2050 Sandstone translucent to white to light brown, slightly salt and pepper, very fine grained, sub
rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, shale gray to green,

I sub platy to sub blocky, sandy in part, moderately firm, trace siltstone red to brown, sub platy,
mineral fluorescence, abundant milky cut, stain

i 2050-2080 Sandstone translucent to white to light brown, fine to very fine grained, some limestone quartz
grains, sub angular to sub rounded, moderately sorted, moderately consolidated, hard, calcareous,
fair porosity, trace pyrite, trace shale gray to green, sub platy, sandy in part, moderately firm,
trace siltstone red to brown, sub platy, mineral fluorescence, abundant milky cut, stain

2080-2110 Sandstone green to translucent to white to brown, fine to very fine grained, sub angular to sub
rounded, moderately sorted, moderately consolidated, hard, calcareous, fair porosity, trace pyrite,

I trace shale green, sub platy, sandy in part, moderately firm, trace siltstone brown, sub platy,
mineral fluorescence, slow milky cut, no stain

i 2110-2140 Sandstone translucent to white, medium to fine grained, sub angular to sub rounded, some
limestone quartz grains, poorly sorted, poorly consolidated, hard, calcareous, fair porosity,
occasional pyrite, shale green, sub platy, sandy in part, moderately hard, slight mineral
fluorescence, abundant milky cut, stain

2140-2170 Sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately
consolidated, hard, calcareous, fair porosity, trace pyrite, shale green to light gray, sub platy to

i sub blocky, moderately hard, siltstone red to brown, sub platy, sandy, hard, slight mineral
fluorescence, slow milky cut, no stain

i

1840-1870 Sandstone green to translucent to white, very fine grained, sub rounded, well sorted,
consolidated, hard, calcareous, fair porosity, trace siltstone red to brown to gray, sandy in part,
trace shale gray to green, blocky, abundant fluorescence, milky cut, stain

1870-1900 Sandstone green to translucent to white, trace gray, very fine grained, sub rounded, well sorted,
consolidated, hard, calcareous, fair porosity, siltstone red to brown, sub platy to sub blocky,

I laminated in part, sandy, moderately firm, trace shale gray, sandy in part, trace mineral
fluorescence, slow milky cut, slight stain

1900-1930 Sandstone green to translucent to white, salt and pepper in part, very fine grained, sub rounded,

I well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone red to brown, sub platy
to sub blocky, sandy, moderately firm, trace shale gray, sandy in part, trace mineral fluorescence,
no stain or cut

1930-1960 Sandstone green to translucent to white, salt and pepper in part, fine to very fine grained, some
limestone quartz grains, sub angular to sub rounded, well sorted, consolidated, hard, slightly
calcareous, fair porosity, siltstone red to brown, trace gray, sub platy to sub blocky, sandy,
moderately firm, trace shale gray to green, sandy in part, no stain, fluorescence, or cut

1960-1990 Sandstone green to translucent to white, salt and pepper in part, fine to very fine grained, sub

I angular to sub rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone
gray to green, trace red to brown, sub platy to sub blocky, sandy, hard, trace shale gray, sub
blocky, sandy in part, slight mineral fluorescence, no stain or cut

i 1990-2020 Sandstone green to translucent to white, slightly salt and pepper, very fine grained, sub
rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, siltstone gray to green,
trace red to brown, sub platy to sub blocky, sandy, hard, trace shale gray, bright green in part, sub
blocky, sandy in part, slight mineral fluorescence, no stain or cut

2020-2050 Sandstone translucent to white to light brown, slightly salt and pepper, very fine grained, sub
rounded, well sorted, consolidated, hard, slightly calcareous, fair porosity, shale gray to green,

I sub platy to sub blocky, sandy in part, moderately firm, trace siltstone red to brown, sub platy,
mineral fluorescence, abundant milky cut, stain

i 2050-2080 Sandstone translucent to white to light brown, fine to very fine grained, some limestone quartz
grains, sub angular to sub rounded, moderately sorted, moderately consolidated, hard, calcareous,
fair porosity, trace pyrite, trace shale gray to green, sub platy, sandy in part, moderately firm,
trace siltstone red to brown, sub platy, mineral fluorescence, abundant milky cut, stain

2080-2110 Sandstone green to translucent to white to brown, fine to very fine grained, sub angular to sub
rounded, moderately sorted, moderately consolidated, hard, calcareous, fair porosity, trace pyrite,

I trace shale green, sub platy, sandy in part, moderately firm, trace siltstone brown, sub platy,
mineral fluorescence, slow milky cut, no stain

i
2110-2140 Sandstone translucent to white, medium to fine grained, sub angular to sub rounded, some

limestone quartz grains, poorly sorted, poorly consolidated, hard, calcareous, fair porosity,
occasional pyrite, shale green, sub platy, sandy in part, moderately hard, slight mineral
fluorescence, abundant milky cut, stain

2140-2170 Sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately
consolidated, hard, calcareous, fair porosity, trace pyrite, shale green to light gray, sub platy to

i sub blocky, moderately hard, siltstone red to brown, sub platy, sandy, hard, slight mineral
fluorescence, slow milky cut, no stain

i



I
2170-2200 Sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately

consolidated, hard, calcareous, fair porosity, trace pyrite, shale green to light gray, sub platy to
sub blocky, moderately hard, sandy in part, siltstone red to brown, sub platy, hard, slight mineral
fluorescence, slow milky cut, no stain

1200-2230 Sandstone translucent to white, fine to very fine grained, sub angular to sub rounded,

I moderately sorted, poorly consolidated, hard, calcareous, fair porosity, trace pyrite, trace shale
green, sub platy, moderately hard, trace siltstone red to brown, sub platy, hard, slight mineral
fluorescence, slow milky cut, slightly stain

i 2230-2260 Sandstone translucent to white, medium to fine grained, some very fine grained, abundant
limestone quartz grains, sub angular to sub rounded, poorly sorted, poorly consolidated, hard,
calcareous, fair porosity, trace pyrite, trace shale grain, sub platy, moderately hard, trace siltstone
red to brown, sub platy, hard, slight mineral fluorescence, slow milky cut, no stain

2260-2290 Shale light gray to brown to dark brown, sub platy to sub blocky, sandy in part, hard,
occasional sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately
consolidated, calcareous, fair porosity, trace pyrite, slight mineral fluorescence, no stain or cut

2290-2320 Shale tan to brown, sub platy to sub blocky, sandy in part, moderately hard to hard, trace

i sandstone translucent to white to tan, very fme grained, sub rounded, poorly consolidated, slightly
calcareous, trace siltstone tan to green, sub platy, slight mineral fluorescence, no stain or cut

2320-2350 Shale tan to brown to dark brown, sub platy to sub blocky, sandy in part, moderately hard to

I hard, trace sandstone translucent to white to tan, very fine grained, sub rounded, poorly
consolidated, slightly calcareous, trace siltstone tan to green, sub platy, slight mineral
fluorescence, slightly milky cut, no stain

2350-2380 Shale tan to brown to gray to green, sub platy to sub blocky, sandy in part, moderately hard to
hard, trace sandstone gray to white, very fine grained, sub rounded, poorly consolidated, slightly
calcareous, trace siltstone tan to green, sub platy, trace pyrite, slight mineral fluorescence, slight
milky cut, no stain

2380-2410 Sandstone white to translucent to gray, rare brown, fine to very fine grained, well sorted, sub

i rounded to sub angular, consolidated, moderately hard, calcareous, fair porosity, no stain,
fluorescence, or cut

i
2410-2440 Sandstone light to medium gray to translucent, occasional white, very fine to fine grained, very

well to well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity, no
stain, fluorescence, or cut

i 2440-2470 Sandstone light to medium gray to translucent, occasional white, very fine to fine grained, very
well to well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity,
rare shale dark gray to black, platy, moderately firm, sandy in part, no stain, fluorescence, or cut

2470-2500 Sandstone light to medium gray to translucent, some white, fine to very fine grained, very well

to well sorted, sub rounded to rounded, consolidated, moderately hard, very calcareous, fine to
poor porosity, occasional oolites, no stain, fluorescence, or cut

2500-2530 Sandstone white to tan to light brown to translucent, fine to very fine grained, well sorted, sub
rounded to sub angular, consolidated, moderately firm, very calcareous, fair porosity, trace shale
white to tan to light brown, platy to flaky, soft, sandy in part, no stain, fluorescence, or cut

2530-2560 Sandstone white to translucent to buff, occasional light brown, fine to very fine grained, well
sorted, sub rounded, consolidated, moderately hard to hard, very calcareous, fair porosity, some
pyrite, good trace shale light gray to brown, platy, soft, sandy in part, no stain, fluorescence, or

I
2170-2200 Sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately

consolidated, hard, calcareous, fair porosity, trace pyrite, shale green to light gray, sub platy to
sub blocky, moderately hard, sandy in part, siltstone red to brown, sub platy, hard, slight mineral
fluorescence, slow milky cut, no stain

1200-2230 Sandstone translucent to white, fine to very fine grained, sub angular to sub rounded,

I moderately sorted, poorly consolidated, hard, calcareous, fair porosity, trace pyrite, trace shale
green, sub platy, moderately hard, trace siltstone red to brown, sub platy, hard, slight mineral
fluorescence, slow milky cut, slightly stain

i 2230-2260 Sandstone translucent to white, medium to fine grained, some very fine grained, abundant
limestone quartz grains, sub angular to sub rounded, poorly sorted, poorly consolidated, hard,
calcareous, fair porosity, trace pyrite, trace shale grain, sub platy, moderately hard, trace siltstone
red to brown, sub platy, hard, slight mineral fluorescence, slow milky cut, no stain

2260-2290 Shale light gray to brown to dark brown, sub platy to sub blocky, sandy in part, hard,
occasional sandstone translucent to white, very fine grained, sub rounded, well sorted, moderately
consolidated, calcareous, fair porosity, trace pyrite, slight mineral fluorescence, no stain or cut

2290-2320 Shale tan to brown, sub platy to sub blocky, sandy in part, moderately hard to hard, trace

i sandstone translucent to white to tan, very fme grained, sub rounded, poorly consolidated, slightly
calcareous, trace siltstone tan to green, sub platy, slight mineral fluorescence, no stain or cut

2320-2350 Shale tan to brown to dark brown, sub platy to sub blocky, sandy in part, moderately hard to

I hard, trace sandstone translucent to white to tan, very fine grained, sub rounded, poorly
consolidated, slightly calcareous, trace siltstone tan to green, sub platy, slight mineral
fluorescence, slightly milky cut, no stain

2350-2380 Shale tan to brown to gray to green, sub platy to sub blocky, sandy in part, moderately hard to
hard, trace sandstone gray to white, very fine grained, sub rounded, poorly consolidated, slightly
calcareous, trace siltstone tan to green, sub platy, trace pyrite, slight mineral fluorescence, slight
milky cut, no stain

2380-2410 Sandstone white to translucent to gray, rare brown, fine to very fine grained, well sorted, sub

i rounded to sub angular, consolidated, moderately hard, calcareous, fair porosity, no stain,
fluorescence, or cut

i
2410-2440 Sandstone light to medium gray to translucent, occasional white, very fine to fine grained, very

well to well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity, no
stain, fluorescence, or cut

i 2440-2470 Sandstone light to medium gray to translucent, occasional white, very fine to fine grained, very
well to well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity,
rare shale dark gray to black, platy, moderately firm, sandy in part, no stain, fluorescence, or cut

2470-2500 Sandstone light to medium gray to translucent, some white, fine to very fine grained, very well

to well sorted, sub rounded to rounded, consolidated, moderately hard, very calcareous, fine to
poor porosity, occasional oolites, no stain, fluorescence, or cut

2500-2530 Sandstone white to tan to light brown to translucent, fine to very fine grained, well sorted, sub
rounded to sub angular, consolidated, moderately firm, very calcareous, fair porosity, trace shale
white to tan to light brown, platy to flaky, soft, sandy in part, no stain, fluorescence, or cut

2530-2560 Sandstone white to translucent to buff, occasional light brown, fine to very fine grained, well
sorted, sub rounded, consolidated, moderately hard to hard, very calcareous, fair porosity, some
pyrite, good trace shale light gray to brown, platy, soft, sandy in part, no stain, fluorescence, or



I
cut

2560-2590 Shale light to medium brown, occasional light to medium gray, platy to flaky to sub blocky,

I moderately soft to firm, sandy in part, calcareous, spotty bright yellow fluorescence, very slow
streaming yellow cut

i 2590-2620 Sandstone light gray to translucent to white, occasional buff to brown, fine to very fine grained,
well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity, occasional
pyrite, occasional shale gray, platy, soft, calcareous, no stain, fluorescence, or cut

i 2620-2650 Sandstone light gray to translucent, occasional white to brown, fine to very fine grained, well
sorted, sub rounded to sub angular, consolidated, moderately hard, very calcareous, fine to
moderate porosity, abundant pyrite, occasional shale gray, platy, soft, calcareous, no stain,
fluorescence, or cut

2650-2680 Sandstone light gray to translucent, very fine grained, well sorted, sub rounded, consolidated,
moderately hard, calcareous, fine to good porosity, some siltstone reddish brown, moderately soft,
slightly calcareous, rare dull orange mineral fluorescence, no stain or cut

2680-2710 Sandstone light gray to translucent, occasional white, very fine grained, well sorted, sub

i rounded, consolidated, moderately hard, calcareous, fine to good porosity, some siltstone reddish
brown, moderately soft, slightly calcareous, rare dull orange mineral fluorescence, no stain or cut

2710-2740 Sandstone translucent, fine grained, angular to sub angular, unconsolidated, non calcareous,

I predominantly clean, trace siltstone dark gray to brown, moderately soft, calcareous, trace pyrite,
no stain, fluorescence, or cut

i 2740-2770 Sandstone light gray to translucent, occasional white, fine to very fine grained, well sorted, sub
rounded to sub angular, consolidated, moderately hard, very calcareous, fair porosity, abundant
siltstone brown to reddish brown, moderately soft, calcareous, no stain, fluorescence, or cut

2770-2800 Sandstone translucent to gray, fine grained, angular to sub angular, consolidated to friable, non
calcareous, predominant clean, trace siltstone brown to reddish brown, occasional gray,
moderately soft, calcareous, occasional pyrite, no stain, fluorescence, or cut

2800-2830 Sandstone translucent to gray to white, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, some siltstone brown to reddish brown, rare white, occasional
gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2830-2860 Sandstone translucent to light gray, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, some siltstone light brown to reddish brown, trace white,
occasional gray, moderately soft, calcareous, no stain, fluorescence, or cut

2860-2890 Sandstone translucent to white, fine grained, angular to sub angular, consolidated, moderately

I hard, non calcareous, abundant siltstone light brown to reddish brown, trace white to light gray to
tan, moderately soft, calcareous, no stain, fluorescence, or cut

2890-2920 Siltstone reddish brown to brown, rare light gray, platy to flaky to sub blocky, soft, calcareous,
no stain, fluorescence, or cut

2920-2950 Sandstone translucent to gray, fine to very fine grained, angular to sub angular, consolidated,

I moderately hard, non calcareous, some siltstone brown to reddish brown, rare white, occasional
gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2950-2980 Sandstone translucent to gray to white, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, abundant siltstone brown to reddish brown, rare white,

I
cut

2560-2590 Shale light to medium brown, occasional light to medium gray, platy to flaky to sub blocky,

I moderately soft to firm, sandy in part, calcareous, spotty bright yellow fluorescence, very slow
streaming yellow cut

i 2590-2620 Sandstone light gray to translucent to white, occasional buff to brown, fine to very fine grained,
well sorted, sub rounded, consolidated, moderately hard, very calcareous, fair porosity, occasional
pyrite, occasional shale gray, platy, soft, calcareous, no stain, fluorescence, or cut

i 2620-2650 Sandstone light gray to translucent, occasional white to brown, fine to very fine grained, well
sorted, sub rounded to sub angular, consolidated, moderately hard, very calcareous, fine to
moderate porosity, abundant pyrite, occasional shale gray, platy, soft, calcareous, no stain,
fluorescence, or cut

2650-2680 Sandstone light gray to translucent, very fine grained, well sorted, sub rounded, consolidated,
moderately hard, calcareous, fine to good porosity, some siltstone reddish brown, moderately soft,
slightly calcareous, rare dull orange mineral fluorescence, no stain or cut

2680-2710 Sandstone light gray to translucent, occasional white, very fine grained, well sorted, sub

i rounded, consolidated, moderately hard, calcareous, fine to good porosity, some siltstone reddish
brown, moderately soft, slightly calcareous, rare dull orange mineral fluorescence, no stain or cut

2710-2740 Sandstone translucent, fine grained, angular to sub angular, unconsolidated, non calcareous,

I predominantly clean, trace siltstone dark gray to brown, moderately soft, calcareous, trace pyrite,
no stain, fluorescence, or cut

i 2740-2770 Sandstone light gray to translucent, occasional white, fine to very fine grained, well sorted, sub
rounded to sub angular, consolidated, moderately hard, very calcareous, fair porosity, abundant
siltstone brown to reddish brown, moderately soft, calcareous, no stain, fluorescence, or cut

2770-2800 Sandstone translucent to gray, fine grained, angular to sub angular, consolidated to friable, non
calcareous, predominant clean, trace siltstone brown to reddish brown, occasional gray,
moderately soft, calcareous, occasional pyrite, no stain, fluorescence, or cut

2800-2830 Sandstone translucent to gray to white, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, some siltstone brown to reddish brown, rare white, occasional
gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2830-2860 Sandstone translucent to light gray, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, some siltstone light brown to reddish brown, trace white,
occasional gray, moderately soft, calcareous, no stain, fluorescence, or cut

2860-2890 Sandstone translucent to white, fine grained, angular to sub angular, consolidated, moderately

I hard, non calcareous, abundant siltstone light brown to reddish brown, trace white to light gray to
tan, moderately soft, calcareous, no stain, fluorescence, or cut

2890-2920 Siltstone reddish brown to brown, rare light gray, platy to flaky to sub blocky, soft, calcareous,
no stain, fluorescence, or cut

2920-2950 Sandstone translucent to gray, fine to very fine grained, angular to sub angular, consolidated,

I moderately hard, non calcareous, some siltstone brown to reddish brown, rare white, occasional
gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2950-2980 Sandstone translucent to gray to white, fine grained, angular to sub angular, consolidated,
moderately hard, non calcareous, abundant siltstone brown to reddish brown, rare white,



I
occasional gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2980-3010 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

I angular, consolidated, moderately hard, calcareous, occasional siltstone light gray, moderately
soft, calcareous, no stain, fluorescence, or cut

i
3010-3040 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

angular, consolidated, moderately hard, calcareous, abundant siltstone light gray, moderately soft,
calcareous, trace pyrite, no stain, fluorescence, or cut

i 3040-3070 Siltstone medium to dark brown, occasional light brown, sub platy to blocky, moderately soft,
very calcareous, occasional shale light gray, sub blocky to platy, soft, slightly calcareous, trace
sandstone a/a, rare white chert, no stain, fluorescence, or cut

3070-3100 Siltstone medium to dark brown, occasional light brown to light gray, sub platy to blocky,
moderately soft, very calcareous, some limestone brown, coarse crystalline, argillaceous, oolitic,
spotty bright yellow fluorescence, very slow streaming yellow cut

3100-3130 Siltstone light to medium brown, occasional dark brown to gray, sub platy to blocky,
moderately soft, very calcareous, trace pyrite lamination, some limestone brown to gray, coarse
crystalline, argillaceous, spotty bright yellow fluorescence, very slow streaming yellow cut

3130-3160 Siltstone light to medium gray, occasional brown, sub platy to sub blocky, moderately soft to
firm, calcareous, some limestone brown to gray, coarse crystalline, argillaceous, some sandstone

i translucent to white, fine to very fine grained, sub rounded, consolidated, moderately hard,
calcareous, occasional pyrite, abundant dull orange fluorescence, no stain or cut

i 3160-3190 Sandstone translucent to white to gray, occasional light brown, fine to medium grained, angular
to sub angular, poorly sorted, consolidated, moderately hard, fair porosity, very calcareous,
abundant siltstone a/a, occasional pyrite, trace dull orange fluorescence, no stain or cut

i 3190-3220 Sandstone translucent to white to gray, occasional light brown, fine to medium grained, angular
to sub angular, poorly sorted, consolidated, moderately hard, fair porosity, very calcareous, some
siltstone a/a, occasional pyrite, trace dull orange fluorescence, no stain or cut

3220-3250 Sandstone gray to translucent, occasional white to light brown, fine to very fine grained, sub
rounded to sub angular, well sorted, consolidated, moderately hard, fair porosity, very calcareous,
trace siltstone light gray to white to brown, sub platy, moderately soft, calcareous, some pyrite,
trace dull orange fluorescence, no stain or cut

3250-3280 Sandstone translucent to gray, rare white, fine to very fine grained, rounded to sub rounded,

I well sorted, consolidated, moderately hard, fair porosity, very calcareous, occasional siltstone
reddish brown to gray, platy to sub blocky, moderately soft, calcareous, some pyrite, rare dull
orange mineral fluorescence, no stain or cut

3280-3310 Sandstone translucent to white, fine grained, angular to sub angular, poorly sorted,
unconsolidated to consolidated, fine to good porosity, calcareous, occasional siltstone reddish
brown to gray, rare tan, sub blocky to blocky, moderately soft, calcareous, trace pyrite, no stain,
fluorescence, or cut

3310-3340 Siltstone reddish brown to gray, sub platy to sub blocky, moderately soft to firm, calcareous,

I occasional sandstone a/a, trace shale brown to gray to off white, platy to sub platy, soft, slightly
calcareous, silty, abundant dull orange fluorescence, no stain or cut

3340-3370 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous, rare
sandstone a/a, no stain, fluorescence, or cut

I

I
occasional gray, moderately soft, calcareous, trace pyrite, no stain, fluorescence, or cut

2980-3010 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

I angular, consolidated, moderately hard, calcareous, occasional siltstone light gray, moderately
soft, calcareous, no stain, fluorescence, or cut

i
3010-3040 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

angular, consolidated, moderately hard, calcareous, abundant siltstone light gray, moderately soft,
calcareous, trace pyrite, no stain, fluorescence, or cut

i 3040-3070 Siltstone medium to dark brown, occasional light brown, sub platy to blocky, moderately soft,
very calcareous, occasional shale light gray, sub blocky to platy, soft, slightly calcareous, trace
sandstone a/a, rare white chert, no stain, fluorescence, or cut

3070-3100 Siltstone medium to dark brown, occasional light brown to light gray, sub platy to blocky,
moderately soft, very calcareous, some limestone brown, coarse crystalline, argillaceous, oolitic,
spotty bright yellow fluorescence, very slow streaming yellow cut

3100-3130 Siltstone light to medium brown, occasional dark brown to gray, sub platy to blocky,
moderately soft, very calcareous, trace pyrite lamination, some limestone brown to gray, coarse
crystalline, argillaceous, spotty bright yellow fluorescence, very slow streaming yellow cut

3130-3160 Siltstone light to medium gray, occasional brown, sub platy to sub blocky, moderately soft to
firm, calcareous, some limestone brown to gray, coarse crystalline, argillaceous, some sandstone

i translucent to white, fine to very fine grained, sub rounded, consolidated, moderately hard,
calcareous, occasional pyrite, abundant dull orange fluorescence, no stain or cut

i 3160-3190 Sandstone translucent to white to gray, occasional light brown, fine to medium grained, angular
to sub angular, poorly sorted, consolidated, moderately hard, fair porosity, very calcareous,
abundant siltstone a/a, occasional pyrite, trace dull orange fluorescence, no stain or cut

i 3190-3220 Sandstone translucent to white to gray, occasional light brown, fine to medium grained, angular
to sub angular, poorly sorted, consolidated, moderately hard, fair porosity, very calcareous, some
siltstone a/a, occasional pyrite, trace dull orange fluorescence, no stain or cut

3220-3250 Sandstone gray to translucent, occasional white to light brown, fine to very fine grained, sub
rounded to sub angular, well sorted, consolidated, moderately hard, fair porosity, very calcareous,
trace siltstone light gray to white to brown, sub platy, moderately soft, calcareous, some pyrite,
trace dull orange fluorescence, no stain or cut

3250-3280 Sandstone translucent to gray, rare white, fine to very fine grained, rounded to sub rounded,

I well sorted, consolidated, moderately hard, fair porosity, very calcareous, occasional siltstone
reddish brown to gray, platy to sub blocky, moderately soft, calcareous, some pyrite, rare dull
orange mineral fluorescence, no stain or cut

3280-3310 Sandstone translucent to white, fine grained, angular to sub angular, poorly sorted,
unconsolidated to consolidated, fine to good porosity, calcareous, occasional siltstone reddish
brown to gray, rare tan, sub blocky to blocky, moderately soft, calcareous, trace pyrite, no stain,
fluorescence, or cut

3310-3340 Siltstone reddish brown to gray, sub platy to sub blocky, moderately soft to firm, calcareous,

I occasional sandstone a/a, trace shale brown to gray to off white, platy to sub platy, soft, slightly
calcareous, silty, abundant dull orange fluorescence, no stain or cut

3340-3370 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous, rare
sandstone a/a, no stain, fluorescence, or cut

I



I
3370-3400 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, trace sandstone

translucent to white, salt and pepper in part, very fine grained, sub rounded, well sorted, trace
shale gray, sub blocky, sandy in part, no stain, fluorescence, or cut

3400-3430 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, trace sandstone
a/a, trace shale gray to green, sub blocky, sandy in part, no stain, fluorescence, or cut

3430-3460 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, occasional shale
gray to green, sub blocky, sandy in part, rare sandstone a/a, no stain, fluorescence, or cut

i 3460-3490 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, occasional shale
gray to green, sub blocky, sandy in part, trace sandstone translucent to white to gray, salt and
pepper in part, very fine grained, sub angular to sub rounded, poorly consolidated, trace pyrite, no
stain, fluorescence, or cut

3490-3520 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, mudstone in part,
occasional shale gray to green, sub blocky, sub waxy, sandy in part, rare sandstone a/a, no stain,
fluorescence, or cut

3520-3550 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, mudstone in part,

I occasional shale gray to green, sub blocky, sub waxy, sandy in part, trace sandstone a/a, trace
pyrite, no stain, fluorescence, or cut

3550-3580 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,

I abundant mudstone, occasional shale gray to green, sub platy to sub blocky, sandy in part, waxy,
rare sandstone translucent to white to gray, salt and pepper in part, very fine grained, sub angular
to sub rounded, well consolidated, no stain, fluorescence, or cut

3580-3610 Siltstone reddish brown, yellow in part, sub platy to sub blocky, moderately soft to firm, very
calcareous, abundant mudstone, occasional sandstone translucent to white to light red, salt and
pepper in part, very fine grained, sub angular to sub rounded, well consolidated, trace shale gray
to green, sub platy, no stain, fluorescence, or cut

3610-3640 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,

I abundant mudstone, slight trace shale gray to green, sub blocky, sandy in part, rare sandstone a/a,
no stain, fluorescence, or cut

3640-3670 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,
abundant mudstone, trace shale light gray to green, sub blocky, sandy in part, rare sandstone a/a,
trace pyrite inclusion, no stain, fluorescence, or cut

i 3670-3700 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,
abundant mudstone, trace shale light gray to green, sub platy, rare sandstone a/a, trace glauconite,
no stain, fluorescence, or cut

3700-3730 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous, some
mudstone, trace shale light gray to green, sub platy, trace sandstone white to gray to light red, salt
and pepper, very fine grained, sub angular to sub rounded, moderately consolidated, moderately
sorted, calcareous, no stain, fluorescence, or cut

3730-3760 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, calcareous, some

i mudstone, occasional shale variegated to green, sub blocky to sub platy, hard, sandy in part,
occasional sandstone white to gray to light red, salt and pepper, very fine grained, sub angular to
sub rounded, moderately consolidated, moderately sorted, calcareous, no stain, fluorescence, or
cut

I
3370-3400 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, trace sandstone

translucent to white, salt and pepper in part, very fine grained, sub rounded, well sorted, trace
shale gray, sub blocky, sandy in part, no stain, fluorescence, or cut

3400-3430 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, trace sandstone
a/a, trace shale gray to green, sub blocky, sandy in part, no stain, fluorescence, or cut

3430-3460 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, occasional shale
gray to green, sub blocky, sandy in part, rare sandstone a/a, no stain, fluorescence, or cut

i 3460-3490 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, occasional shale
gray to green, sub blocky, sandy in part, trace sandstone translucent to white to gray, salt and
pepper in part, very fine grained, sub angular to sub rounded, poorly consolidated, trace pyrite, no
stain, fluorescence, or cut

3490-3520 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, mudstone in part,
occasional shale gray to green, sub blocky, sub waxy, sandy in part, rare sandstone a/a, no stain,
fluorescence, or cut

3520-3550 Siltstone reddish brown, sub platy, moderately soft to firm, very calcareous, mudstone in part,

I occasional shale gray to green, sub blocky, sub waxy, sandy in part, trace sandstone a/a, trace
pyrite, no stain, fluorescence, or cut

3550-3580 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,

I abundant mudstone, occasional shale gray to green, sub platy to sub blocky, sandy in part, waxy,
rare sandstone translucent to white to gray, salt and pepper in part, very fine grained, sub angular
to sub rounded, well consolidated, no stain, fluorescence, or cut

3580-3610 Siltstone reddish brown, yellow in part, sub platy to sub blocky, moderately soft to firm, very
calcareous, abundant mudstone, occasional sandstone translucent to white to light red, salt and
pepper in part, very fine grained, sub angular to sub rounded, well consolidated, trace shale gray
to green, sub platy, no stain, fluorescence, or cut

3610-3640 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,

I abundant mudstone, slight trace shale gray to green, sub blocky, sandy in part, rare sandstone a/a,
no stain, fluorescence, or cut

3640-3670 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,
abundant mudstone, trace shale light gray to green, sub blocky, sandy in part, rare sandstone a/a,
trace pyrite inclusion, no stain, fluorescence, or cut

i 3670-3700 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous,
abundant mudstone, trace shale light gray to green, sub platy, rare sandstone a/a, trace glauconite,
no stain, fluorescence, or cut

3700-3730 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, very calcareous, some
mudstone, trace shale light gray to green, sub platy, trace sandstone white to gray to light red, salt
and pepper, very fine grained, sub angular to sub rounded, moderately consolidated, moderately
sorted, calcareous, no stain, fluorescence, or cut

3730-3760 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, calcareous, some

i mudstone, occasional shale variegated to green, sub blocky to sub platy, hard, sandy in part,
occasional sandstone white to gray to light red, salt and pepper, very fine grained, sub angular to
sub rounded, moderately consolidated, moderately sorted, calcareous, no stain, fluorescence, or
cut



3760-3790 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, calcareous, some
mudstone, occasional sandstone white to gray to light red to salt and pepper, very fme grained,
occasional medium to fine grained, sub angular to sub rounded, moderately consolidated,

I moderately to poorly sorted, calcareous, trace shale gray to green, sub platy, moderately hard,
trace chert, no stain, fluorescence, or cut

i
3790-3820 Sandstone translucent to white to light red, fine to very fine grained, abundant coarse

crystalline limestone translucent quartz, angular to sub rounded, moderately to poorly
consolidated, moderately firm, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,

3820-385fl0uorescencebror uto

gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to
brown mudstone, abundant sandstone white to gray to light red to salt and pepper, fine to very

I fine grained, sub angular to sub rounded, moderately consolidated, moderately to poorly sorted,
calcareous, trace shale gray to green, sub platy, moderately hard, no stain, fluorescence, or cut

3850-3880 Siltstone brown to gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to

i brown mudstone, occasional sandstone white to gray to light red, salt and pepper, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, moderately to poorly sorted,
calcareous, trace shale gray to green, sub platy, moderately hard, trace glauconite, trace chert, no
stain, fluorescence, or cut

3880-3910 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, occasional sandstone translucent to white to green, salt and pepper in part, very

I fine grained, angular to sub rounded, consolidated, poorly sorted, very calcareous, trace shale
gray to green, sub platy, moderately hard, slight mineral fluorescence, no stain, fluorescence, or

3910-394c0

Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, slightly trace sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 3940-3970 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, trace sandstone a/a, trace shale a/a, slight mineral fluorescence, no stain or cut

i 3970-4000 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, occasional shale variegated to gray to green, sub platy, moderately hard, trace
sandstone a/a, slight mineral fluorescence, no stain or cut

4000-4030 Siltstone brown to gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to
brown mudstone, occasional sandstone tan to light brown, salt and pepper, fine to very fine
grained, sub angular to sub rounded, poorly consolidated, poorly sorted, slightly calcareous, trace
shale gray to green, sub platy, moderately hard, no stain, fluorescence, or cut

4030-4060 Sandstone translucent to white to tan, salt and pepper in part, medium to fine grained, abundant

i limestone clear quartz, sub angular to sub rounded, poorly consolidated, poorly sorted,
calcareous, occasional siltstone brown to reddish brown, sub platy, firm, mudstone in part, trace
shale variegated, sub blocky, no stain, fluorescence, or cut

i 4060-4090 Siltstone brown to reddish brown, sub platy, hard, abundant mudstone, occasional sandstone
a/a, slight trace shale a/a, trace pyrite, no stain, fluorescence, or cut

i 4090-4120 Mudstone reddish to brown, sub platy, soft, siltstone brown to reddish to brown, sub platy,
hard, sandy, trace shale gray to green, sub platy, firm, no stain, fluorescence, or cut

4120-4150 Mudstone reddish to brown, sub platy, soft, siltstone brown to reddish to brown, sub platy,
hard, sandy, trace shale variegated to gray to green, sub platy, firm, rare sandstone a/a, no stain,

3760-3790 Siltstone reddish brown, sub platy to sub blocky, moderately soft to firm, calcareous, some
mudstone, occasional sandstone white to gray to light red to salt and pepper, very fme grained,
occasional medium to fine grained, sub angular to sub rounded, moderately consolidated,

I moderately to poorly sorted, calcareous, trace shale gray to green, sub platy, moderately hard,
trace chert, no stain, fluorescence, or cut

i
3790-3820 Sandstone translucent to white to light red, fine to very fine grained, abundant coarse

crystalline limestone translucent quartz, angular to sub rounded, moderately to poorly
consolidated, moderately firm, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,

3820-385fl0uorescencebror uto

gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to
brown mudstone, abundant sandstone white to gray to light red to salt and pepper, fine to very

I fine grained, sub angular to sub rounded, moderately consolidated, moderately to poorly sorted,
calcareous, trace shale gray to green, sub platy, moderately hard, no stain, fluorescence, or cut

3850-3880 Siltstone brown to gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to

i brown mudstone, occasional sandstone white to gray to light red, salt and pepper, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, moderately to poorly sorted,
calcareous, trace shale gray to green, sub platy, moderately hard, trace glauconite, trace chert, no
stain, fluorescence, or cut

3880-3910 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, occasional sandstone translucent to white to green, salt and pepper in part, very

I fine grained, angular to sub rounded, consolidated, poorly sorted, very calcareous, trace shale
gray to green, sub platy, moderately hard, slight mineral fluorescence, no stain, fluorescence, or

3910-394c0

Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, slightly trace sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 3940-3970 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, trace sandstone a/a, trace shale a/a, slight mineral fluorescence, no stain or cut

i 3970-4000 Siltstone reddish brown, sub platy to sub blocky, hard, very calcareous, sandy, some mudstone,
moderately soft, occasional shale variegated to gray to green, sub platy, moderately hard, trace
sandstone a/a, slight mineral fluorescence, no stain or cut

4000-4030 Siltstone brown to gray, sub platy to sub blocky, firm, sandy, calcareous, abundant reddish to
brown mudstone, occasional sandstone tan to light brown, salt and pepper, fine to very fine
grained, sub angular to sub rounded, poorly consolidated, poorly sorted, slightly calcareous, trace
shale gray to green, sub platy, moderately hard, no stain, fluorescence, or cut

4030-4060 Sandstone translucent to white to tan, salt and pepper in part, medium to fine grained, abundant

i limestone clear quartz, sub angular to sub rounded, poorly consolidated, poorly sorted,
calcareous, occasional siltstone brown to reddish brown, sub platy, firm, mudstone in part, trace
shale variegated, sub blocky, no stain, fluorescence, or cut

i 4060-4090 Siltstone brown to reddish brown, sub platy, hard, abundant mudstone, occasional sandstone
a/a, slight trace shale a/a, trace pyrite, no stain, fluorescence, or cut

i 4090-4120 Mudstone reddish to brown, sub platy, soft, siltstone brown to reddish to brown, sub platy,
hard, sandy, trace shale gray to green, sub platy, firm, no stain, fluorescence, or cut

4120-4150 Mudstone reddish to brown, sub platy, soft, siltstone brown to reddish to brown, sub platy,
hard, sandy, trace shale variegated to gray to green, sub platy, firm, rare sandstone a/a, no stain,



I
fluorescence, or cut

4150-4180 Sandstone translucent to white to tan, salt and pepper in part, medium to fine grained, abundant

i limestone clear quartz, sub angular to sub rounded, poorly consolidated, poorly sorted,
calcareous, occasional siltstone, brown to reddish brown, sub platy, firm, mudstone in part, trace
shale, variegated, sub blocky, no stain, fluorescence, or cut

4180-4210 Sandstone translucent to white to light gray, salt and pepper in part, fine to medium grained,
poorly sorted, sub rounded to angular, consolidated to friable to unconsolidated, moderately firm,
slightly calcareous, fair porosity, some siltstone reddish brown to brown, occasional light gray to
gray, sub platy to sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or cut

4210-4240 Sandstone translucent to white to light gray, salt and pepper in part, fine to medium grained,

I poorly sorted, sub rounded to angular, consolidated to friable to unconsolidated, moderately firm,
slightly calcareous, fair porosity, some siltstone reddish brown to brown, rare green, occasional
light gray to gray, sub platy to sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or
cut

4240-4270 Sandstone translucent to white to light gray, some red, fine to medium grained, poorly sorted,
sub rounded to angular, consolidated to friable to unconsolidated, moderately firm, calcareous,

I fair porosity, some siltstone reddish brown to brown, occasional light gray to gray, sub platy to
sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or cut

4270-4300 Siltstone reddish brown to gray, platy to sub platy, moderately soft to firm, calcareous, some

i mudstone reddish brown to gray, sub platy, soft, trace shale light gray to brown, platy, soft, no
stain, fluorescence, or cut

i 4300-4330 Sandstone translucent to white, salt and pepper in part, fine to medium grained, poorly sorted,
sub rounded to angular, unconsolidated, rare consolidated, very slightly calcareous, fine to good
porosity, good trace siltstone reddish brown to brown, occasional light gray to gray, sub platy to
sub blocky, moderately firm, no stain, fluorescence, or cut

4330-4360 Siltstone reddish brown, platy to sub platy to sub blocky, moderately soft to firm, calcareous,
some sandstone a/a, trace shale reddish brown to light gray, platy, soft, rare limestone gray, coarse
crystalline, argillaceous, no stain, fluorescence, or cut

4360-4390 Siltstone red to reddish brown, platy to sub platy to sub blocky, moderately soft to firm,

I calcareous, some sandstone translucent to red, fine grained, poor to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

i 4390-4420 Siltstone reddish brown to light gray, platy to sub platy to sub blocky, moderately soft to firm,
calcareous, some sandstone translucent to light gray, fine grained, poor to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

4420-4450 Siltstone reddish brown to gray to green, platy to sub platy to sub blocky, moderately soft to
firm, calcareous, some sandstone translucent to red, fine grained, poor to moderately sorted, sub

i rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

i 4450-4480 Siltstone reddish brown to gray to green, platy to sub platy to sub blocky, moderately soft to
firm, calcareous, some sandstone translucent to red, fine grained, poorly to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

I
fluorescence, or cut

4150-4180 Sandstone translucent to white to tan, salt and pepper in part, medium to fine grained, abundant

i limestone clear quartz, sub angular to sub rounded, poorly consolidated, poorly sorted,
calcareous, occasional siltstone, brown to reddish brown, sub platy, firm, mudstone in part, trace
shale, variegated, sub blocky, no stain, fluorescence, or cut

4180-4210 Sandstone translucent to white to light gray, salt and pepper in part, fine to medium grained,
poorly sorted, sub rounded to angular, consolidated to friable to unconsolidated, moderately firm,
slightly calcareous, fair porosity, some siltstone reddish brown to brown, occasional light gray to
gray, sub platy to sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or cut

4210-4240 Sandstone translucent to white to light gray, salt and pepper in part, fine to medium grained,

I poorly sorted, sub rounded to angular, consolidated to friable to unconsolidated, moderately firm,
slightly calcareous, fair porosity, some siltstone reddish brown to brown, rare green, occasional
light gray to gray, sub platy to sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or
cut

4240-4270 Sandstone translucent to white to light gray, some red, fine to medium grained, poorly sorted,
sub rounded to angular, consolidated to friable to unconsolidated, moderately firm, calcareous,

I fair porosity, some siltstone reddish brown to brown, occasional light gray to gray, sub platy to
sub blocky, moderately firm, rare pyrite, no stain, fluorescence, or cut

4270-4300 Siltstone reddish brown to gray, platy to sub platy, moderately soft to firm, calcareous, some

i mudstone reddish brown to gray, sub platy, soft, trace shale light gray to brown, platy, soft, no
stain, fluorescence, or cut

i 4300-4330 Sandstone translucent to white, salt and pepper in part, fine to medium grained, poorly sorted,
sub rounded to angular, unconsolidated, rare consolidated, very slightly calcareous, fine to good
porosity, good trace siltstone reddish brown to brown, occasional light gray to gray, sub platy to
sub blocky, moderately firm, no stain, fluorescence, or cut

4330-4360 Siltstone reddish brown, platy to sub platy to sub blocky, moderately soft to firm, calcareous,
some sandstone a/a, trace shale reddish brown to light gray, platy, soft, rare limestone gray, coarse
crystalline, argillaceous, no stain, fluorescence, or cut

4360-4390 Siltstone red to reddish brown, platy to sub platy to sub blocky, moderately soft to firm,

I calcareous, some sandstone translucent to red, fine grained, poor to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

i 4390-4420 Siltstone reddish brown to light gray, platy to sub platy to sub blocky, moderately soft to firm,
calcareous, some sandstone translucent to light gray, fine grained, poor to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

4420-4450 Siltstone reddish brown to gray to green, platy to sub platy to sub blocky, moderately soft to
firm, calcareous, some sandstone translucent to red, fine grained, poor to moderately sorted, sub

i rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut

i 4450-4480 Siltstone reddish brown to gray to green, platy to sub platy to sub blocky, moderately soft to
firm, calcareous, some sandstone translucent to red, fine grained, poorly to moderately sorted, sub
rounded to sub angular, consolidated, moderately firm, occasional mudstone reddish brown to
gray, sub platy, soft, no stain, fluorescence, or cut



I
4480-4510 Sandstone translucent to light gray to white, some salt and pepper, fine grained, sub rounded to

sub angular, unconsolidated, very calcareous, abundant siltstone tan to brown to gray to red, platy
to sub blocky, moderately soft, calcareous, trace pyrite, rare dull orange mineral fluorescence, no
stain or cut

4510-4540 Siltstone brown to reddish brown to gray, occasional tan, platy to sub blocky, moderately soft

i to firm, very calcareous, some sandstone salt and pepper to translucent to gray, fine to medium
grained, sub rounded to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

i 4540-4570 Sandstone translucent to light gray, occasional white, some salt and pepper, fine grained, sub
rounded to sub angular, unconsolidated to consolidated to friable, very calcareous, abundant
siltstone reddish brown to brown to gray, platy to sub blocky, moderately soft, calcareous, rare
dull orange mineral fluorescence, no stain or cut

4570-4600 Siltstone brown to reddish brown to gray, occasional tan, rare yellow to tan, platy to sub
blocky, moderately soft to firm, very calcareous, occasional sandstone salt and pepper to

i translucent to gray, fine to medium grained, sub rounded to sub angular, unconsolidated to
consolidated to friable, calcareous, occasional mudstone reddish brown, sub platy, soft, no stain,
fluorescence, or cut

4600-4630 Sandstone translucent to red, some salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated to consolidated to friable, very calcareous, abundant siltstone reddish
brown to brown to gray, platy to sub blocky, moderately soft, calcareous, occasional mudstone
reddish brown, sub platy, soft, no stain, fluorescence, or cut

4630-4660 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very

I calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to
medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

4660-4690 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated, fine to good porosity, very calcareous, some siltstone brown to gray, rare
off white to green, sub blocky to sub platy, moderately soft, calcareous, trace glauconite, no stain,
fluorescence, or cut

4690-4720 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub

I angular, unconsolidated, fine to good porosity, very calcareous, abundant siltstone brown to gray,
rare off white to green, sub blocky to sub platy, moderately soft, calcareous, trace glauconite, no
stain, fluorescence, or cut

i 4720-4750 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated, fine to good porosity, slightly calcareous, good trace siltstone brown to
gray, rare off white to green, sub blocky to sub platy, moderately soft, calcareous, trace
glauconite, no stain, fluorescence, or cut

4750-4780 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very
calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to

i medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

i 4780-4810 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very
calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to
medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

I
4480-4510 Sandstone translucent to light gray to white, some salt and pepper, fine grained, sub rounded to

sub angular, unconsolidated, very calcareous, abundant siltstone tan to brown to gray to red, platy
to sub blocky, moderately soft, calcareous, trace pyrite, rare dull orange mineral fluorescence, no
stain or cut

4510-4540 Siltstone brown to reddish brown to gray, occasional tan, platy to sub blocky, moderately soft

i to firm, very calcareous, some sandstone salt and pepper to translucent to gray, fine to medium
grained, sub rounded to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

i 4540-4570 Sandstone translucent to light gray, occasional white, some salt and pepper, fine grained, sub
rounded to sub angular, unconsolidated to consolidated to friable, very calcareous, abundant
siltstone reddish brown to brown to gray, platy to sub blocky, moderately soft, calcareous, rare
dull orange mineral fluorescence, no stain or cut

4570-4600 Siltstone brown to reddish brown to gray, occasional tan, rare yellow to tan, platy to sub
blocky, moderately soft to firm, very calcareous, occasional sandstone salt and pepper to

i translucent to gray, fine to medium grained, sub rounded to sub angular, unconsolidated to
consolidated to friable, calcareous, occasional mudstone reddish brown, sub platy, soft, no stain,
fluorescence, or cut

4600-4630 Sandstone translucent to red, some salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated to consolidated to friable, very calcareous, abundant siltstone reddish
brown to brown to gray, platy to sub blocky, moderately soft, calcareous, occasional mudstone
reddish brown, sub platy, soft, no stain, fluorescence, or cut

4630-4660 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very

I calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to
medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

4660-4690 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated, fine to good porosity, very calcareous, some siltstone brown to gray, rare
off white to green, sub blocky to sub platy, moderately soft, calcareous, trace glauconite, no stain,
fluorescence, or cut

4690-4720 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub

I angular, unconsolidated, fine to good porosity, very calcareous, abundant siltstone brown to gray,
rare off white to green, sub blocky to sub platy, moderately soft, calcareous, trace glauconite, no
stain, fluorescence, or cut

i 4720-4750 Sandstone translucent to white to salt and pepper, fine to medium grained, sub rounded to sub
angular, unconsolidated, fine to good porosity, slightly calcareous, good trace siltstone brown to
gray, rare off white to green, sub blocky to sub platy, moderately soft, calcareous, trace
glauconite, no stain, fluorescence, or cut

4750-4780 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very
calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to

i medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut

i 4780-4810 Siltstone reddish brown, occasional gray, sub blocky to sub platy, moderately soft to firm, very
calcareous, occasional sandstone translucent to reddish brown, occasional salt and pepper, fine to
medium grained, angular to sub angular, unconsolidated to consolidated to friable, calcareous, no
stain, fluorescence, or cut



I
4810-4840 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy, moderately soft to

firm, calcareous, abundant sandstone translucent to white to gray, occasional salt and pepper, fine
to medium grained, angular to sub angular, consolidated to friable, calcareous, no stain,
fluorescence, or cut

4840-4870 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to

i firm, calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine to
medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

i 4870-4900 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to
firm, calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine to
medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

4900-4930 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to
firm, very calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine

i to medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

i 4930-4960 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy to platy, moderately
soft to firm, very calcareous, occasional sandstone translucent to white, occasional salt and
pepper, fine to medium grained, angular to sub angular, consolidated to friable, calcareous,
occasional shale reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

4960-4990 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy to platy, moderately
soft to firm, very calcareous, some sandstone translucent to white, occasional salt and pepper, fine

i to medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

4990-5020 Siltstone reddish brown to brown, occasional gray, rare yellow, sub blocky to sub platy to platy,

I moderately soft to firm, very calcareous, abundant sandstone translucent to white, occasional salt
and pepper, fine to medium grained, angular to sub angular, consolidated to friable, calcareous,
occasional shale reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

5020-5050 Siltstone reddish brown to brown, sub blocky to sub platy to platy, firm, very calcareous,
occasional sandstone translucent to white, salt and pepper in part, fine to very fine grained,
angular to sub rounded, moderately consolidated, calcareous, occasional shale gray, rare yellow,
sub blocky, firm, no stain, fluorescence, or cut

5050-5080 Sandstone translucent to white to light orange, occasional salt and pepper, medium to fine

i grained, abundant limestone translucent quartz grains, angular to sub rounded, poorly
consolidated, poorly sorted, calcareous, fair porosity, trace siltstone, reddish brown, sub platy,
soft, trace shale, gray to green, sub blocky, firm, no stain, fluorescence, or cut

5080-5110 Siltstone reddish brown, sub platy to platy, soft to moderately firm, very calcareous, abundant
sandstone, translucent to white to gray to light orange, salt and pepper in part, fine to very fine

i
grained, angular to sub rounded, poorly to moderately sorted, poorly to moderately consolidated,
very calcareous, fair porosity, trace shale, gray to yellow green, sub platy, no stain, fluorescence,
or cut

i 5110-5140 Siltstone reddish brown, sub platy to platy, moderately firm, very calcareous, some mudstone,
reddish brown, soft, trace sandstone, translucent to white, salt and pepper in part, very fine
grained, some loose quartz, angular to sub rounded, moderately consolidated, poorly sorted,
calcareous, trace shale, gray to green, sub platy, no stain, fluorescence, or cut

I
4810-4840 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy, moderately soft to

firm, calcareous, abundant sandstone translucent to white to gray, occasional salt and pepper, fine
to medium grained, angular to sub angular, consolidated to friable, calcareous, no stain,
fluorescence, or cut

4840-4870 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to

i firm, calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine to
medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

i 4870-4900 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to
firm, calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine to
medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

4900-4930 Siltstone reddish brown, occasional gray, sub blocky to sub platy to platy, moderately soft to
firm, very calcareous, occasional sandstone translucent to white, occasional salt and pepper, fine

i to medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, platy, soft, no stain, fluorescence, or cut

i 4930-4960 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy to platy, moderately
soft to firm, very calcareous, occasional sandstone translucent to white, occasional salt and
pepper, fine to medium grained, angular to sub angular, consolidated to friable, calcareous,
occasional shale reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

4960-4990 Siltstone reddish brown to brown, occasional gray, sub blocky to sub platy to platy, moderately
soft to firm, very calcareous, some sandstone translucent to white, occasional salt and pepper, fine

i to medium grained, angular to sub angular, consolidated to friable, calcareous, occasional shale
reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

4990-5020 Siltstone reddish brown to brown, occasional gray, rare yellow, sub blocky to sub platy to platy,

I moderately soft to firm, very calcareous, abundant sandstone translucent to white, occasional salt
and pepper, fine to medium grained, angular to sub angular, consolidated to friable, calcareous,
occasional shale reddish brown, rare green, platy, soft, no stain, fluorescence, or cut

5020-5050 Siltstone reddish brown to brown, sub blocky to sub platy to platy, firm, very calcareous,
occasional sandstone translucent to white, salt and pepper in part, fine to very fine grained,
angular to sub rounded, moderately consolidated, calcareous, occasional shale gray, rare yellow,
sub blocky, firm, no stain, fluorescence, or cut

5050-5080 Sandstone translucent to white to light orange, occasional salt and pepper, medium to fine

i grained, abundant limestone translucent quartz grains, angular to sub rounded, poorly
consolidated, poorly sorted, calcareous, fair porosity, trace siltstone, reddish brown, sub platy,
soft, trace shale, gray to green, sub blocky, firm, no stain, fluorescence, or cut

5080-5110 Siltstone reddish brown, sub platy to platy, soft to moderately firm, very calcareous, abundant
sandstone, translucent to white to gray to light orange, salt and pepper in part, fine to very fine

i
grained, angular to sub rounded, poorly to moderately sorted, poorly to moderately consolidated,
very calcareous, fair porosity, trace shale, gray to yellow green, sub platy, no stain, fluorescence,
or cut

i 5110-5140 Siltstone reddish brown, sub platy to platy, moderately firm, very calcareous, some mudstone,
reddish brown, soft, trace sandstone, translucent to white, salt and pepper in part, very fine
grained, some loose quartz, angular to sub rounded, moderately consolidated, poorly sorted,
calcareous, trace shale, gray to green, sub platy, no stain, fluorescence, or cut



I

5140-5170 Siltstone brown to reddish brown, sub platy to platy, firm, some mudstone a/a, trace sandstone
a/a, trace shale gray to green, occasional yellow, sub platy, no stain, fluorescence, or cut

i 5170-5200 Siltstone gray to brown to reddish brown, sub platy to platy, firm, very calcareous, some
mudstone, reddish brown, soft, occasional sandstone, translucent to light tan, salt and pepper in
part, some loose quartz grains, angular to sub rounded, poorly sorted, moderately consolidated,
calcareous, trace shale gray to green, sub platy, no stain, fluorescence, or cut

5200-5230 Siltstone reddish brown, sub platy to platy, firm, very calcareous, occasional mudstone, reddish
brown, soft, abundant sandstone, translucent to white, some salt and pepper, fine to very fine

i grained, angular to sub rounded, moderately sorted, moderately consolidated, calcareous, trace
shale gray to green, sub platy, sandy, dull orange fluorescence, no stain or cut

i 5230-5260 Siltstone reddish brown, sub platy to platy, firm, very calcareous, occasional mudstone, reddish
brown, soft, occasional sandstone, translucent to white to light tan, some salt and pepper, fine to
very fine grained, angular to sub rounded, moderately sorted, moderately consolidated,
calcareous, occasional shale variegated, sub blocky, sandy, no stain, fluorescence, or cut

5260-5290 Siltstone brown reddish brown, sub platy to platy, firm, very calcareous, some mudstone,
reddish brown, soft, occasional sandstone, translucent to white, salt and pepper in part, medium to

i very fine grained, angular to sub rounded, poorly sorted, moderately consolidated, calcareous,
trace pyrite inclusions, occasional shale variegated, sub blocky, sandy in part, sub waxy, no stain,
fluorescence, or cut

i 5290-5320 Siltstone reddish brown, sub blocky to sub platy, hard, very calcareous, occasional sandstone,
translucent to white to light gray, trace salt and pepper, fine to very fine grained, sub angular to
sub rounded, well sorted, well consolidated, calcareous, occasional shale variegated, sub platy,
sub waxy, no stain, fluorescence, or cut

5320-5350 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,
some mudstone, reddish brown, soft, occasional sandstone, translucent to white to light gray, salt

i and pepper in part, medium to very fine grained, angular to sub rounded, poorly sorted,
moderately consolidated, calcareous, trace pyrite inclusions, occasional shale light gray to gray to
green, sub blocky to sub platy, sub waxy, no stain, fluorescence, or cut

5350-5380 Siltstone light brown to reddish brown, sub platy to platy, firm, very calcareous, some
mudstone reddish brown, soft, occasional shale light gray to gray to green, sub blocky to sub
platy, sub waxy, trace sandstone translucent to white, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, well sorted, moderately consolidated, calcareous, no stain,
fluorescence, or cut

i 5380-5410 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,
some mudstone reddish brown, soft, occasional shale light gray to gray to green, sub blocky to
sub platy, sub waxy, trace sandstone translucent to white, salt and pepper in part, medium to very

I fine grained, angular to sub rounded, moderately sorted, poorly consolidated, calcareous, trace
pyrite inclusion, no stain, fluorescence, or cut

5410-5440 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,

i occasional sandstone translucent to white to light gray, salt and pepper in part, medium to very
fine grained, angular to sub rounded, poorly sorted, well consolidated, calcareous, trace shale
light gray to gray to green, sub blocky to sub platy, sub waxy, slightly dull orange fluorescence,
no stain or cut

5440-5470 Siltstone light brown to reddish brown, sub platy to platy, firm, very calcareous, occasional
shale light gray to gray to green, sub blocky to sub platy, sub waxy, trace sandstone translucent to
white, salt and pepper in part, fine to very fine grained, sub angular to sub rounded, moderately

I

5140-5170 Siltstone brown to reddish brown, sub platy to platy, firm, some mudstone a/a, trace sandstone
a/a, trace shale gray to green, occasional yellow, sub platy, no stain, fluorescence, or cut

i 5170-5200 Siltstone gray to brown to reddish brown, sub platy to platy, firm, very calcareous, some
mudstone, reddish brown, soft, occasional sandstone, translucent to light tan, salt and pepper in
part, some loose quartz grains, angular to sub rounded, poorly sorted, moderately consolidated,
calcareous, trace shale gray to green, sub platy, no stain, fluorescence, or cut

5200-5230 Siltstone reddish brown, sub platy to platy, firm, very calcareous, occasional mudstone, reddish
brown, soft, abundant sandstone, translucent to white, some salt and pepper, fine to very fine

i grained, angular to sub rounded, moderately sorted, moderately consolidated, calcareous, trace
shale gray to green, sub platy, sandy, dull orange fluorescence, no stain or cut

i 5230-5260 Siltstone reddish brown, sub platy to platy, firm, very calcareous, occasional mudstone, reddish
brown, soft, occasional sandstone, translucent to white to light tan, some salt and pepper, fine to
very fine grained, angular to sub rounded, moderately sorted, moderately consolidated,
calcareous, occasional shale variegated, sub blocky, sandy, no stain, fluorescence, or cut

5260-5290 Siltstone brown reddish brown, sub platy to platy, firm, very calcareous, some mudstone,
reddish brown, soft, occasional sandstone, translucent to white, salt and pepper in part, medium to

i very fine grained, angular to sub rounded, poorly sorted, moderately consolidated, calcareous,
trace pyrite inclusions, occasional shale variegated, sub blocky, sandy in part, sub waxy, no stain,
fluorescence, or cut

i 5290-5320 Siltstone reddish brown, sub blocky to sub platy, hard, very calcareous, occasional sandstone,
translucent to white to light gray, trace salt and pepper, fine to very fine grained, sub angular to
sub rounded, well sorted, well consolidated, calcareous, occasional shale variegated, sub platy,
sub waxy, no stain, fluorescence, or cut

5320-5350 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,
some mudstone, reddish brown, soft, occasional sandstone, translucent to white to light gray, salt

i and pepper in part, medium to very fine grained, angular to sub rounded, poorly sorted,
moderately consolidated, calcareous, trace pyrite inclusions, occasional shale light gray to gray to
green, sub blocky to sub platy, sub waxy, no stain, fluorescence, or cut

5350-5380 Siltstone light brown to reddish brown, sub platy to platy, firm, very calcareous, some
mudstone reddish brown, soft, occasional shale light gray to gray to green, sub blocky to sub
platy, sub waxy, trace sandstone translucent to white, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, well sorted, moderately consolidated, calcareous, no stain,
fluorescence, or cut

i 5380-5410 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,
some mudstone reddish brown, soft, occasional shale light gray to gray to green, sub blocky to
sub platy, sub waxy, trace sandstone translucent to white, salt and pepper in part, medium to very

I fine grained, angular to sub rounded, moderately sorted, poorly consolidated, calcareous, trace
pyrite inclusion, no stain, fluorescence, or cut

5410-5440 Siltstone light brown to reddish brown, sub blocky to sub platy to platy, firm, very calcareous,

i occasional sandstone translucent to white to light gray, salt and pepper in part, medium to very
fine grained, angular to sub rounded, poorly sorted, well consolidated, calcareous, trace shale
light gray to gray to green, sub blocky to sub platy, sub waxy, slightly dull orange fluorescence,
no stain or cut

5440-5470 Siltstone light brown to reddish brown, sub platy to platy, firm, very calcareous, occasional
shale light gray to gray to green, sub blocky to sub platy, sub waxy, trace sandstone translucent to
white, salt and pepper in part, fine to very fine grained, sub angular to sub rounded, moderately



I
sorted, poorly consolidated, calcareous, no stain, fluorescence, or cut

5470-5500 Siltstone reddish brown, sub blocky to sub platy to platy, firm, very calcareous, occasional

i sandstone, translucent to white to light gray, salt and pepper in part, medium to very fine grained,
angular to sub rounded, poorly sorted, poorly consolidated, calcareous, trace shale light gray to
gray to green, sub platy, no stain, fluorescence, or cut

5500-5530 Siltstone reddish brown to yellow, sub platy to platy, soft to firm, very calcareous, occasional
shale variegated to gray to green, sub blocky to sub platy, dull to sub waxy, trace sandstone
translucent to white, some salt and pepper, very fine grained, sub rounded, well sorted, well
consolidated, calcareous, no stain, fluorescence, or cut

5530-5560 Siltstone reddish brown to yellow, sub platy to platy, soft to firm, very calcareous, occasional

i shale variegated to gray to green, sub blocky to sub platy, dull to sub waxy, trace sandstone
translucent to white, some salt and pepper, very fine grained, sub rounded, well sorted, poorly
consolidated to friable, trace limestone light gray, hard, coarse crystalline, no stain, fluorescence,
or cut

5560-5590 Sandstone white to translucent to salt and pepper, medium to coarse grained, angular to sub
angular, unconsolidated, very calcareous, some siltstone brown to tan, occasional gray, sub blocky
to sub platy, moderately soft, very calcareous, no stain, fluorescence, or cut

5590-5620 Siltstone brown to reddish brown, occasional gray, rare yellow, sub platy, moderately soft to
firm, very calcareous, occasional sandstone translucent to white to gray, some brown to reddish

I brown, medium to coarse grained, sub rounded to sub angular, poorly consolidated to friable,
moderately soft, calcareous, no stain, fluorescence, or cut

i 5620-5650 Siltstone reddish brown, occasional brown to gray, rare yellow, platy to sub blocky, moderately
soft to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately
soft, silty, calcareous, occasional sandstone a/a, rare limestone tan, micro crystalline, hard, no
stain, fluorescence, or cut

5650-5680 Siltstone reddish brown to brown, occasional gray to tan, platy to sub blocky, moderately soft
to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately soft,
silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

5680-5710 Siltstone reddish brown to brown, occasional gray to tan, platy to sub blocky, moderately soft

i to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately soft,
silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

5710-5740 Siltstone reddish brown to brown, occasional brown to gray, rare yellow to brown, platy to sub

i blocky, moderately soft to firm, very calcareous, some shale reddish brown to gray, platy to sub
platy, moderately soft, silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

i 5740-5770 Siltstone brown to reddish brown, occasional brown to gray, rare yellow to brown, platy to sub
blocky, moderately soft to firm, very calcareous, some shale reddish brown to gray, platy to sub
platy, moderately soft, silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

i 5770-5800 Sandstone translucent to reddish brown to brown, fine to medium grained, sub rounded to sub
angular, poorly consolidated to friable, very calcareous, abundant siltstone brown to reddish
brown, occasional gray, platy to sub blocky, moderately soft, calcareous, occasional shale brown
to reddish brown, rare gray, platy, soft, no stain, fluorescence, or cut

5800-5830 Sandstone translucent to brown to reddish brown, fine to medium grained, sub rounded to sub
angular, poorly consolidated to friable, very calcareous, abundant siltstone brown to reddish
brown, occasional gray, platy to sub blocky, moderately soft, calcareous, occasional shale brown

I
sorted, poorly consolidated, calcareous, no stain, fluorescence, or cut

5470-5500 Siltstone reddish brown, sub blocky to sub platy to platy, firm, very calcareous, occasional

i sandstone, translucent to white to light gray, salt and pepper in part, medium to very fine grained,
angular to sub rounded, poorly sorted, poorly consolidated, calcareous, trace shale light gray to
gray to green, sub platy, no stain, fluorescence, or cut

5500-5530 Siltstone reddish brown to yellow, sub platy to platy, soft to firm, very calcareous, occasional
shale variegated to gray to green, sub blocky to sub platy, dull to sub waxy, trace sandstone
translucent to white, some salt and pepper, very fine grained, sub rounded, well sorted, well
consolidated, calcareous, no stain, fluorescence, or cut

5530-5560 Siltstone reddish brown to yellow, sub platy to platy, soft to firm, very calcareous, occasional

i shale variegated to gray to green, sub blocky to sub platy, dull to sub waxy, trace sandstone
translucent to white, some salt and pepper, very fine grained, sub rounded, well sorted, poorly
consolidated to friable, trace limestone light gray, hard, coarse crystalline, no stain, fluorescence,
or cut

5560-5590 Sandstone white to translucent to salt and pepper, medium to coarse grained, angular to sub
angular, unconsolidated, very calcareous, some siltstone brown to tan, occasional gray, sub blocky
to sub platy, moderately soft, very calcareous, no stain, fluorescence, or cut

5590-5620 Siltstone brown to reddish brown, occasional gray, rare yellow, sub platy, moderately soft to
firm, very calcareous, occasional sandstone translucent to white to gray, some brown to reddish

I brown, medium to coarse grained, sub rounded to sub angular, poorly consolidated to friable,
moderately soft, calcareous, no stain, fluorescence, or cut

i 5620-5650 Siltstone reddish brown, occasional brown to gray, rare yellow, platy to sub blocky, moderately
soft to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately
soft, silty, calcareous, occasional sandstone a/a, rare limestone tan, micro crystalline, hard, no
stain, fluorescence, or cut

5650-5680 Siltstone reddish brown to brown, occasional gray to tan, platy to sub blocky, moderately soft
to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately soft,
silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

5680-5710 Siltstone reddish brown to brown, occasional gray to tan, platy to sub blocky, moderately soft

i to firm, very calcareous, some shale reddish brown to gray, platy to sub platy, moderately soft,
silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

5710-5740 Siltstone reddish brown to brown, occasional brown to gray, rare yellow to brown, platy to sub

i blocky, moderately soft to firm, very calcareous, some shale reddish brown to gray, platy to sub
platy, moderately soft, silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

i 5740-5770 Siltstone brown to reddish brown, occasional brown to gray, rare yellow to brown, platy to sub
blocky, moderately soft to firm, very calcareous, some shale reddish brown to gray, platy to sub
platy, moderately soft, silty, calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

i 5770-5800 Sandstone translucent to reddish brown to brown, fine to medium grained, sub rounded to sub
angular, poorly consolidated to friable, very calcareous, abundant siltstone brown to reddish
brown, occasional gray, platy to sub blocky, moderately soft, calcareous, occasional shale brown
to reddish brown, rare gray, platy, soft, no stain, fluorescence, or cut

5800-5830 Sandstone translucent to brown to reddish brown, fine to medium grained, sub rounded to sub
angular, poorly consolidated to friable, very calcareous, abundant siltstone brown to reddish
brown, occasional gray, platy to sub blocky, moderately soft, calcareous, occasional shale brown



I
to reddish brown, rare gray, platy, soft, no stain, fluorescence, or cut

5830-5860 Siltstone reddish brown to brown, occasional tan to gray, sub blocky to platy, moderately soft

I to firm, very calcareous, occasional sandstone translucent to white to gray, fine grained, sub
rounded to sub angular, poorly consolidated to friable, calcareous, occasional shale reddish brown
to gray, platy, soft, calcareous, no stain, fluorescence, or cut

5860-5890 Siltstone reddish brown to brown, occasional tan to gray, sub blocky to platy, moderately soft
to firm, very calcareous, some sandstone translucent to white to gray, fine grained, sub rounded to
sub angular, poorly consolidated to friable, calcareous, occasional shale reddish brown to gray,
platy, soft, calcareous, no stain, fluorescence, or cut

5890-5920 Sandstone translucent to white to salt and pepper, occasional light gray, fine to medium

i grained, sub rounded to sub angular, unconsolidated, calcareous, occasional siltstone reddish
brown to brown, moderately soft to firm, occasional shale a/a, no stain, fluorescence, or cut

5920-5950 Siltstone brown to reddish to brown, some yellow, sub blocky to sub platy to platy, moderately

I firm to firm, calcareous, occasional shale gray to green, sub blocky to sub platy to platy, firm, sub
waxy in part, trace sandstone translucent to white to gray, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, poorly sorted, moderately consolidated, calcareous, trace
pyrite inclusions, no stain, fluorescence, or cut

5950-5980 Siltstone reddish to brown to orange brown, some variegated, sub blocky to sub platy to platy,
soft to moderately firm, calcareous, occasional sandstone translucent to white to light gray,

I occasional salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
sorted, moderately consolidated, calcareous, occasional shale variegated to gray to green, sub
blocky to sub platy, moderately firm, sub waxy in part, trace limestone light gray, firm, sandy, no
stain, fluorescence, or cut

5980-6000 Siltstone brown to orange brown, sub blocky to sub platy to platy, soft to moderately firm,
calcareous, occasional sandstone a/a, occasional shale a/a, trace limestone light gray, firm, sandy,
no stain, fluorescence, or cut

6000-6020 Siltstone brown to orange brown, sub blocky to sub platy to platy, soft to moderately firm,

I calcareous, occasional sandstone translucent to white to light gray, abundant salt and pepper,
medium to very fine grained, angular to sub rounded, poorly sorted, moderately consolidated,
calcareous, occasional shale gray to green, sub platy to platy, sandy in part, no stain, fluorescence,
or cut

6020-6040 Siltstone brown to reddish brown, some yellow, pink, sub blocky to sub platy to platy, soft to
moderately firm, calcareous, occasional sandstone a/a, occasional shale variegated to gray to dark
gray, sub blocky to sub platy, hard, trace limestone gray, no stain, fluorescence, or cut

6040-6060 Sandstone translucent to white, medium to fine grained, angular to sub rounded, abundant salt

i and pepper, unconsolidated, poorly sorted, slightly calcareous, abundant siltstone a/a, occasional
shale a/a, no stain, fluorescence, or cut

6060-6080 Sandstone translucent to white, some yellow, pink, medium to fine grained, angular to sub

i rounded, salt and pepper in part, unconsolidated, poorly sorted, calcareous, occasional siltstone
a/a, trace shale a/a, no stain, fluorescence, or cut

i 6080-6100 Sandstone translucent to white, medium to fine grained, angular to sub rounded, salt and pepper
in part, unconsolidated, poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, no
stain, fluorescence, or cut

i 6100-6120 Siltstone brown to reddish brown, some yellow, sub blocky to sub platy to platy, soft to
moderately firm, calcareous, abundant sandstone translucent to white, some tan, rare salt and

I
to reddish brown, rare gray, platy, soft, no stain, fluorescence, or cut

5830-5860 Siltstone reddish brown to brown, occasional tan to gray, sub blocky to platy, moderately soft

I to firm, very calcareous, occasional sandstone translucent to white to gray, fine grained, sub
rounded to sub angular, poorly consolidated to friable, calcareous, occasional shale reddish brown
to gray, platy, soft, calcareous, no stain, fluorescence, or cut

5860-5890 Siltstone reddish brown to brown, occasional tan to gray, sub blocky to platy, moderately soft
to firm, very calcareous, some sandstone translucent to white to gray, fine grained, sub rounded to
sub angular, poorly consolidated to friable, calcareous, occasional shale reddish brown to gray,
platy, soft, calcareous, no stain, fluorescence, or cut

5890-5920 Sandstone translucent to white to salt and pepper, occasional light gray, fine to medium

i grained, sub rounded to sub angular, unconsolidated, calcareous, occasional siltstone reddish
brown to brown, moderately soft to firm, occasional shale a/a, no stain, fluorescence, or cut

5920-5950 Siltstone brown to reddish to brown, some yellow, sub blocky to sub platy to platy, moderately

I firm to firm, calcareous, occasional shale gray to green, sub blocky to sub platy to platy, firm, sub
waxy in part, trace sandstone translucent to white to gray, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, poorly sorted, moderately consolidated, calcareous, trace
pyrite inclusions, no stain, fluorescence, or cut

5950-5980 Siltstone reddish to brown to orange brown, some variegated, sub blocky to sub platy to platy,
soft to moderately firm, calcareous, occasional sandstone translucent to white to light gray,

I occasional salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
sorted, moderately consolidated, calcareous, occasional shale variegated to gray to green, sub
blocky to sub platy, moderately firm, sub waxy in part, trace limestone light gray, firm, sandy, no
stain, fluorescence, or cut

5980-6000 Siltstone brown to orange brown, sub blocky to sub platy to platy, soft to moderately firm,
calcareous, occasional sandstone a/a, occasional shale a/a, trace limestone light gray, firm, sandy,
no stain, fluorescence, or cut

6000-6020 Siltstone brown to orange brown, sub blocky to sub platy to platy, soft to moderately firm,

I calcareous, occasional sandstone translucent to white to light gray, abundant salt and pepper,
medium to very fine grained, angular to sub rounded, poorly sorted, moderately consolidated,
calcareous, occasional shale gray to green, sub platy to platy, sandy in part, no stain, fluorescence,
or cut

6020-6040 Siltstone brown to reddish brown, some yellow, pink, sub blocky to sub platy to platy, soft to
moderately firm, calcareous, occasional sandstone a/a, occasional shale variegated to gray to dark
gray, sub blocky to sub platy, hard, trace limestone gray, no stain, fluorescence, or cut

6040-6060 Sandstone translucent to white, medium to fine grained, angular to sub rounded, abundant salt

i and pepper, unconsolidated, poorly sorted, slightly calcareous, abundant siltstone a/a, occasional
shale a/a, no stain, fluorescence, or cut

6060-6080 Sandstone translucent to white, some yellow, pink, medium to fine grained, angular to sub

i rounded, salt and pepper in part, unconsolidated, poorly sorted, calcareous, occasional siltstone
a/a, trace shale a/a, no stain, fluorescence, or cut

i
6080-6100 Sandstone translucent to white, medium to fine grained, angular to sub rounded, salt and pepper

in part, unconsolidated, poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, no
stain, fluorescence, or cut

i 6100-6120 Siltstone brown to reddish brown, some yellow, sub blocky to sub platy to platy, soft to
moderately firm, calcareous, abundant sandstone translucent to white, some tan, rare salt and



I pepper, very fine grained, sub rounded, moderately consolidated, well sorted, very calcareous,
occasional shale variegated to gray, sub blocky, firm, sub waxy, sandy in part, no stain,
fluorescence, or cut

6120-6140 Sandstone translucent to white, some pink, medium to fine grained, angular to sub rounded,
abundant salt and pepper, poorly consolidated to unconsolidated, poorly sorted, slightly
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

6140-6160 Siltstone brown to reddish brown, sub platy to platy, soft to moderately firm, calcareous,
mudstone in part, abundant sandstone translucent to white, salt and pepper in part, very fine

i grained, sub rounded, poorly consolidated, moderately sorted, very calcareous, occasional shale
variegated to gray, sub blocky to sub platy, firm, sub waxy, carbonaceous in part, no stain,
fluorescence, or cut

6160-6180 Sandstone translucent to white, some pink, medium to fine grained, angular to sub rounded,
abundant salt and pepper, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone brown to reddish to brown, sub platy, moderately firm to firm, calcareous,
occasional shale a/a, no stain, fluorescence, or cut

6180-6200 Siltstone light brown to brown, occasional reddish brown to gray, platy to sub blocky,

I moderately soft to firm, very calcareous, mudstone in part, abundant sandstone translucent to
white to salt and pepper, fine to medium grained, sub rounded to angular, poorly consolidated to
unconsolidated, poorly sorted, calcareous, occasional shale a/a, no stain, fluorescence, or cut

i 6200-6220 Siltstone brown to reddish brown to gray, occasional tan, platy to sub blocky, moderately soft
to firm, very calcareous, mudstone in part, abundant sandstone a/a, occasional shale reddish
brown to brown, occasional medium gray, platy to splintery to sub blocky, moderately firm,
calcareous, carbonaceous in part, sandy in part, no stain, fluorescence, or cut

6220-6240 Siltstone brown to gray brown to reddish brown, some yellow, platy to sub blocky, firm,
verycalcareous, occasional shale medium gray to green, sub blocky to sub platy, moderately firm,

I slightly calcareous, sandy in part, trace sandstone, white to light gray, abundant salt and pepper,
very fine grained, sub angular to sub rounded, poorly consolidated to friable, poorly sorted,
calcareous, no stain, fluorescence, or cut

6240-6260 Siltstone a/a, occasional shale a/a, trace sandstone a/a, trace limestone gray, hard, sandy, slight
mineral fluorescence, no stain or cut

i 6260-6280 Siltstone a/a, occasional sandstone, translucent to white to light gray to tan, salt and pepper in
part, some loose quartz grains, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, very calcareous, trace shale light gray to gray to green, sub blocky to
sub platy, sandy in part, sub waxy, no stain, fluorescence, or cut

6280-6300 Sandstone white, very fine grained, some translucent, medium grained, some limestone quartz

i grains, salt and pepper in part, sub angular to sub rounded, consolidated, well to poorly sorted,
very calcareous, abundant siltstone a/a, occasional shale gray, sub blocky to platy, firm,
carbonaceous in part, no stain, fluorescence, or cut

i 6300-6320 Siltstone brown to reddish brown, platy to sub blocky, moderately soft to firm, very calcareous,
occasional sandstone off white to light gray, occasional translucent, some loose quartz grains, fine
to very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated,

I moderately to poorly sorted, very calcareous, trace shale medium to dark gray, occasional yellow,
splintery to sub blocky, moderately firm, sandy in part, trace glauconite, no stain, fluorescence, or
cut

i 6320-6340 Sandstone translucent to white to light gray, some limestone quartz grains, salt and pepper in
part, medium to fine grained, angular to sub rounded, poorly consolidated to unconsolidated,

I pepper, very fine grained, sub rounded, moderately consolidated, well sorted, very calcareous,
occasional shale variegated to gray, sub blocky, firm, sub waxy, sandy in part, no stain,
fluorescence, or cut

6120-6140 Sandstone translucent to white, some pink, medium to fine grained, angular to sub rounded,
abundant salt and pepper, poorly consolidated to unconsolidated, poorly sorted, slightly
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

6140-6160 Siltstone brown to reddish brown, sub platy to platy, soft to moderately firm, calcareous,
mudstone in part, abundant sandstone translucent to white, salt and pepper in part, very fine

i grained, sub rounded, poorly consolidated, moderately sorted, very calcareous, occasional shale
variegated to gray, sub blocky to sub platy, firm, sub waxy, carbonaceous in part, no stain,
fluorescence, or cut

6160-6180 Sandstone translucent to white, some pink, medium to fine grained, angular to sub rounded,
abundant salt and pepper, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone brown to reddish to brown, sub platy, moderately firm to firm, calcareous,
occasional shale a/a, no stain, fluorescence, or cut

6180-6200 Siltstone light brown to brown, occasional reddish brown to gray, platy to sub blocky,

I moderately soft to firm, very calcareous, mudstone in part, abundant sandstone translucent to
white to salt and pepper, fine to medium grained, sub rounded to angular, poorly consolidated to
unconsolidated, poorly sorted, calcareous, occasional shale a/a, no stain, fluorescence, or cut

i 6200-6220 Siltstone brown to reddish brown to gray, occasional tan, platy to sub blocky, moderately soft
to firm, very calcareous, mudstone in part, abundant sandstone a/a, occasional shale reddish
brown to brown, occasional medium gray, platy to splintery to sub blocky, moderately firm,
calcareous, carbonaceous in part, sandy in part, no stain, fluorescence, or cut

6220-6240 Siltstone brown to gray brown to reddish brown, some yellow, platy to sub blocky, firm,
verycalcareous, occasional shale medium gray to green, sub blocky to sub platy, moderately firm,

I slightly calcareous, sandy in part, trace sandstone, white to light gray, abundant salt and pepper,
very fine grained, sub angular to sub rounded, poorly consolidated to friable, poorly sorted,
calcareous, no stain, fluorescence, or cut

6240-6260 Siltstone a/a, occasional shale a/a, trace sandstone a/a, trace limestone gray, hard, sandy, slight
mineral fluorescence, no stain or cut

i 6260-6280 Siltstone a/a, occasional sandstone, translucent to white to light gray to tan, salt and pepper in
part, some loose quartz grains, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, very calcareous, trace shale light gray to gray to green, sub blocky to
sub platy, sandy in part, sub waxy, no stain, fluorescence, or cut

6280-6300 Sandstone white, very fine grained, some translucent, medium grained, some limestone quartz

i grains, salt and pepper in part, sub angular to sub rounded, consolidated, well to poorly sorted,
very calcareous, abundant siltstone a/a, occasional shale gray, sub blocky to platy, firm,
carbonaceous in part, no stain, fluorescence, or cut

i 6300-6320 Siltstone brown to reddish brown, platy to sub blocky, moderately soft to firm, very calcareous,
occasional sandstone off white to light gray, occasional translucent, some loose quartz grains, fine
to very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated,

I moderately to poorly sorted, very calcareous, trace shale medium to dark gray, occasional yellow,
splintery to sub blocky, moderately firm, sandy in part, trace glauconite, no stain, fluorescence, or
cut

i 6320-6340 Sandstone translucent to white to light gray, some limestone quartz grains, salt and pepper in
part, medium to fine grained, angular to sub rounded, poorly consolidated to unconsolidated,



I
poorly sorted, very calcareous, abundant siltstone a/a, trace shale gray, sub blocky to platy, firm,
no stain, fluorescence, or cut

i 6340-6360 Siltstone brown to reddish brown, occasional tan, platy to sub blocky, moderately firm, very
calcareous, abundant sandstone white to light gray, some translucent, fine to very fine grained,
salt and pepper in part, sub angular to sub rounded, consolidated, well to poorly sorted,
calcareous, trace shale a/a, no stain, fluorescence, or cut

6360-6380 Siltstone brown to reddish brown, occasional tan, platy to sub blocky, moderately firm, very
calcareous, abundant sandstone white to light gray, some translucent, fine to very fine grained,

I salt and pepper in part, angular to sub rounded, poorly consolidated, well to poorly sorted,
calcareous, occasional shale light to dark gray, yellow in part, sub blocky to splintery to platy,
firm, slightly dull orange fluorescence, no stain, fluorescence, or cut

6380-6400 Siltstone a/a, occasional shale a/a, occasional sandstone a/a, trace limestone gray to cream,
hard, no stain, fluorescence, or cut

i 6400-6420 Sandstone translucent to white to light gray, some pink, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, very calcareous,
abundant siltstone a/a, trace shale gray to green, sub blocky to platy, firm, no stain, fluorescence,
or cut

6420-6440 Sandstone translucent to white to light gray, some pink, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, very calcareous,

I abundant siltstone a/a, trace shale gray to green, sub blocky to platy, firm, no stain, fluorescence,
or cut

i 6440-6460 Sandstone translucent to white to light gray to tan, some pink, abundant limestone translucent
quartz grains, salt and pepper in part, fine to very fine grained, sub angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, calcareous, abundant siltstone a/a, trace shale a/a,
trace limestone gray to pink to cream, yellow in part, firm, micritic, no stain, fluorescence, or cut

6460-6480 Siltstone brown to reddish brown, rare light orange, sub platy to sub blocky, moderately soft to
firm, very calcareous, some sandstone white to translucent to salt and pepper, occasional gray,

I fine to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, calcareous, rare limestone light gray to tan, moderately firm, micritic, no stain,
fluorescence, or cut

6480-6500 Siltstone brown to reddish brown, sub platy to sub blocky, moderately soft to firm, very
calcareous, some sandstone a/a, trace shale reddish brown to brown, platy, soft, calcareous, rare
limestone light gray to tan, moderately firm, micritic, no stain, fluorescence, or cut

6500-6520 Siltstone light reddish brown to light brown, sub platy to sub blocky, moderately soft to firm,
very calcareous, some sandstone a/a, trace shale light reddish brown to brown to light gray, rare
off white, platy, soft, calcareous, trace dull orange mineral fluorescence, no stain or cut

6520-5640 Sandstone white to translucent to gray, occasional salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

6540-6560 Siltstone light reddish brown to light brown, sub platy to sub blocky, moderately soft to firm,

i very calcareous, some sandstone a/a, trace shale light reddish brown to brown to light gray, rare
off white, platy, soft, calcareous, rare dull orange mineral fluorescence, no stain or cut

6560-6580 Siltstone brown to gray, occasional reddish brown, sub platy to sub blocky, moderately soft to
firm, very calcareous, some sandstone a/a, trace shale brown to reddish brown to gray, platy, soft,

I
poorly sorted, very calcareous, abundant siltstone a/a, trace shale gray, sub blocky to platy, firm,
no stain, fluorescence, or cut

i 6340-6360 Siltstone brown to reddish brown, occasional tan, platy to sub blocky, moderately firm, very
calcareous, abundant sandstone white to light gray, some translucent, fine to very fine grained,
salt and pepper in part, sub angular to sub rounded, consolidated, well to poorly sorted,
calcareous, trace shale a/a, no stain, fluorescence, or cut

6360-6380 Siltstone brown to reddish brown, occasional tan, platy to sub blocky, moderately firm, very
calcareous, abundant sandstone white to light gray, some translucent, fine to very fine grained,

I salt and pepper in part, angular to sub rounded, poorly consolidated, well to poorly sorted,
calcareous, occasional shale light to dark gray, yellow in part, sub blocky to splintery to platy,
firm, slightly dull orange fluorescence, no stain, fluorescence, or cut

6380-6400 Siltstone a/a, occasional shale a/a, occasional sandstone a/a, trace limestone gray to cream,
hard, no stain, fluorescence, or cut

i 6400-6420 Sandstone translucent to white to light gray, some pink, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, very calcareous,
abundant siltstone a/a, trace shale gray to green, sub blocky to platy, firm, no stain, fluorescence,
or cut

6420-6440 Sandstone translucent to white to light gray, some pink, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, very calcareous,

I abundant siltstone a/a, trace shale gray to green, sub blocky to platy, firm, no stain, fluorescence,
or cut

i 6440-6460 Sandstone translucent to white to light gray to tan, some pink, abundant limestone translucent
quartz grains, salt and pepper in part, fine to very fine grained, sub angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, calcareous, abundant siltstone a/a, trace shale a/a,
trace limestone gray to pink to cream, yellow in part, firm, micritic, no stain, fluorescence, or cut

6460-6480 Siltstone brown to reddish brown, rare light orange, sub platy to sub blocky, moderately soft to
firm, very calcareous, some sandstone white to translucent to salt and pepper, occasional gray,

I fine to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, calcareous, rare limestone light gray to tan, moderately firm, micritic, no stain,
fluorescence, or cut

6480-6500 Siltstone brown to reddish brown, sub platy to sub blocky, moderately soft to firm, very
calcareous, some sandstone a/a, trace shale reddish brown to brown, platy, soft, calcareous, rare
limestone light gray to tan, moderately firm, micritic, no stain, fluorescence, or cut

6500-6520 Siltstone light reddish brown to light brown, sub platy to sub blocky, moderately soft to firm,
very calcareous, some sandstone a/a, trace shale light reddish brown to brown to light gray, rare

off white, platy, soft, calcareous, trace dull orange mineral fluorescence, no stain or cut

6520-5640 Sandstone white to translucent to gray, occasional salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

6540-6560 Siltstone light reddish brown to light brown, sub platy to sub blocky, moderately soft to firm,

i very calcareous, some sandstone a/a, trace shale light reddish brown to brown to light gray, rare
off white, platy, soft, calcareous, rare dull orange mineral fluorescence, no stain or cut

6560-6580 Siltstone brown to gray, occasional reddish brown, sub platy to sub blocky, moderately soft to
firm, very calcareous, some sandstone a/a, trace shale brown to reddish brown to gray, platy, soft,



I
calcareous, no stain, fluorescence, or cut

6580-6600 Sandstone white to translucent, occasional gray to light gray, very fine to fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, very calcareous, some siltstone a/a,
rare shale a/a, no stain, fluorescence, or cut

i 6600-6620 Sandstone white to translucent, occasional gray to light gray, very fine to fine grained, sub
rounded to sub angular, poorly consolidated, poorly sorted, very calcareous, abundant siltstone
brown to yellow to gray, occasional reddish brown, sub platy to sub blocky, moderately soft to
moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6620-6640 Siltstone brown to reddish brown to gray, sub platy to sub blocky, moderately soft to
moderately firm, very calcareous, abundant sandstone a/a, occasional shale a/a, no stain,
fluorescence, or cut

6640-6660 Sandstone white to translucent, occasional gray to light gray to salt and pepper, very fine to fine
grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very calcareous,

I abundant siltstone brown to yellow to gray, occasional reddish brown, sub platy to sub blocky,
moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

i 6660-6680 Sandstone white to translucent, occasional gray to light gray to salt and pepper, rare pink, very
fine to fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very
calcareous, abundant siltstone brown to yellow to gray, occasional reddish brown, sub platy to sub
blocky, moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence,
or cut

6680-6700 Sandstone white to light gray to translucent, occasional salt and pepper, rare pink, very fine to

i fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, calcareous, abundant
siltstone brown to buff to gray, occasional reddish brown, sub platy to sub blocky, moderately soft
to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6700-6720 Sandstone white to light gray to translucent to pink, occasional salt and pepper, very fine to fine
grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very calcareous,
abundant siltstone light brown to buff to gray, rare reddish brown, sub platy to sub blocky,
moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6720-6740 Sandstone white to light gray to translucent to pink, occasional salt and pepper, fine to very fine

i grained, some loose translucent quartz coarse grains, angular to sub rounded, poorly consolidated
to unconsolidated, poorly sorted, calcareous, abundant siltstone light brown to buff to gray, rare
reddish brown, yellow, sub platy to sub blocky, moderately soft to moderately firm, calcareous,
trace shale medium gray to green, sub blocky to splintery, moderately firm, sub waxy in part,
sandy in part, no stain, fluorescence, or cut

6740-6760 Sandstone white to light gray to translucent to pink, rare salt and pepper, medium to very fine

i grained, sub angular to sub rounded, moderately consolidated, poorly to well sorted, calcareous,
abundant siltstone a/a, trace shale variegated, sub blocky to sub platy, moderately firm, trace
pyrite, no stain, fluorescence, or cut

i 6760-6780 Sandstone white to light gray to translucent, rare pink, rare salt and pepper, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, calcareous, abundant
siltstone a/a, occasional shale variegated, sub blocky to sub platy, moderately firm, trace
carbonaceous, no stain, fluorescence, or cut

6780-6800 Siltstone light reddish brown to light brown, rare white, sub platy to sub blocky, moderately
soft to firm, very calcareous, some sandstone translucent to white, salt and pepper in part, fine to
very fine good, sub angular to sub rounded, moderately consolidated, well sorted, occasional
shale variegated to gray, sub blocky to sub platy, moderately firm, sandy in part, trace limestone

I
calcareous, no stain, fluorescence, or cut

6580-6600 Sandstone white to translucent, occasional gray to light gray, very fine to fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, very calcareous, some siltstone a/a,
rare shale a/a, no stain, fluorescence, or cut

i 6600-6620 Sandstone white to translucent, occasional gray to light gray, very fine to fine grained, sub
rounded to sub angular, poorly consolidated, poorly sorted, very calcareous, abundant siltstone
brown to yellow to gray, occasional reddish brown, sub platy to sub blocky, moderately soft to
moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6620-6640 Siltstone brown to reddish brown to gray, sub platy to sub blocky, moderately soft to
moderately firm, very calcareous, abundant sandstone a/a, occasional shale a/a, no stain,
fluorescence, or cut

6640-6660 Sandstone white to translucent, occasional gray to light gray to salt and pepper, very fine to fine
grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very calcareous,

I abundant siltstone brown to yellow to gray, occasional reddish brown, sub platy to sub blocky,
moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

i 6660-6680 Sandstone white to translucent, occasional gray to light gray to salt and pepper, rare pink, very
fine to fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very
calcareous, abundant siltstone brown to yellow to gray, occasional reddish brown, sub platy to sub
blocky, moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence,
or cut

6680-6700 Sandstone white to light gray to translucent, occasional salt and pepper, rare pink, very fine to

i fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, calcareous, abundant
siltstone brown to buff to gray, occasional reddish brown, sub platy to sub blocky, moderately soft
to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6700-6720 Sandstone white to light gray to translucent to pink, occasional salt and pepper, very fine to fine
grained, sub rounded to sub angular, poorly consolidated, poorly sorted, very calcareous,
abundant siltstone light brown to buff to gray, rare reddish brown, sub platy to sub blocky,
moderately soft to moderately firm, very calcareous, rare shale a/a, no stain, fluorescence, or cut

6720-6740 Sandstone white to light gray to translucent to pink, occasional salt and pepper, fine to very fine

i grained, some loose translucent quartz coarse grains, angular to sub rounded, poorly consolidated
to unconsolidated, poorly sorted, calcareous, abundant siltstone light brown to buff to gray, rare
reddish brown, yellow, sub platy to sub blocky, moderately soft to moderately firm, calcareous,
trace shale medium gray to green, sub blocky to splintery, moderately firm, sub waxy in part,
sandy in part, no stain, fluorescence, or cut

6740-6760 Sandstone white to light gray to translucent to pink, rare salt and pepper, medium to very fine

i grained, sub angular to sub rounded, moderately consolidated, poorly to well sorted, calcareous,
abundant siltstone a/a, trace shale variegated, sub blocky to sub platy, moderately firm, trace
pyrite, no stain, fluorescence, or cut

i 6760-6780 Sandstone white to light gray to translucent, rare pink, rare salt and pepper, fine to very fine
grained, sub angular to sub rounded, moderately consolidated, well sorted, calcareous, abundant
siltstone a/a, occasional shale variegated, sub blocky to sub platy, moderately firm, trace
carbonaceous, no stain, fluorescence, or cut

6780-6800 Siltstone light reddish brown to light brown, rare white, sub platy to sub blocky, moderately
soft to firm, very calcareous, some sandstone translucent to white, salt and pepper in part, fine to
very fine good, sub angular to sub rounded, moderately consolidated, well sorted, occasional
shale variegated to gray, sub blocky to sub platy, moderately firm, sandy in part, trace limestone



I
cream, hard, sandy in part, slightly dull orange fluorescence, no stain or cut

6800-6820 Sandstone white to light gray to translucent, rare salt and pepper, some limestone quartz grains,

I fine to very fine grained, sub angular to sub rounded, moderately consolidated, well sorted,
calcareous, abundant siltstone a/a, occasional shale variegated, sub blocky to sub platy,
moderately firm, trace limestone cream to pink, hard, micritic, slight dull orange fluorescence, no
stain or cut

6820-6840 Sandstone white to translucent, some salt and pepper, some limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, moderately consolidated, well sorted, very

I calcareous, abundant siltstone ala, occasional shale variegated, sub blocky to sub platy,
moderately firm, sandy in part, trace limestone cream to pink, hard, micritic, slight dull mineral
fluorescence, no stain or cut

6840-6860 Sandstone white to translucent, some pink, some salt and pepper, fine to very fine grained, sub
rounded to rounded, moderately consolidated, well sorted, very calcareous, abundant siltstone a/a,
occasional shale variegated, sub blocky to sub platy, moderately firm, sandy in part, trace
limestone cream to pink, hard, micritic, slight dull orange fluorescence, no stain or cut

6860-6880 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to

i rounded, moderately consolidated, well sorted, calcareous, abundant limestone white to cream,
hard, sandy, occasional siltstone a/a, occasional shale a/a, some mineral fluorescence, no stain or
cut

i 6880-6900 Sandstone white to translucent to light gray, salt and pepper in part, some limestone, translucent
quartz grains, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, calcareous, occasional limestone white to cream, hard, sandy, occasional

i siltstone light brown to reddish brown, sub blocky to sub platy, moderately soft to firm,
calcareous, occasional shale variegated to gray, sub blocky to sub platy, moderately firm, sandy in
part, slight mineral fluorescence, no stain or cut

i 6900-6920 Sandstone white to translucent to light gray, salt and pepper in part, some limestone, translucent
quartz grains, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, calcareous, occasional limestone white to cream, hard, sandy, occasional

i siltstone a/a, occasional shale a/a, trace carbonaceous, slight dull orange fluorescence, no stain or
cut

i
6920-6940 Sandstone white to translucent to light gray, some pink, salt and pepper in part, abundant

limestone, quartz grains, medium to very fine grained, sub angular to sub rounded, poorly
consolidated, well to poorly sorted, calcareous, occasional siltstone a/a, occasional shale a/a, trace
limestone white to cream to light gray, hard, slight dull orange fluorescence, no stain or cut

6940-6960 Sandstone white to translucent to light gray, some pink, salt and pepper in part, abundant
limestone, quartz grains, medium to very fine grained, sub angular to sub rounded, poorly

I consolidated, well to poorly sorted, calcareous, occasional siltstone a/a, occasional shale a/a, trace
limestone white to cream to light gray, hard, slight dull orange fluorescence, no stain or cut

6960-6980 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,

I poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown to yellow, sub blocky to sub platy, moderately soft to moderately firm,
sandy in part, very calcareous, trace limestone a/a, no stain, fluorescence, or cut

6980-7000 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,
poorly consolidated, poorly sorted, very calcareous, some siltstone light gray to brown, occasional
reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, trace limestone a/a, trace pyrite, no stain, fluorescence, or cut

I
cream, hard, sandy in part, slightly dull orange fluorescence, no stain or cut

6800-6820 Sandstone white to light gray to translucent, rare salt and pepper, some limestone quartz grains,

I fine to very fine grained, sub angular to sub rounded, moderately consolidated, well sorted,
calcareous, abundant siltstone a/a, occasional shale variegated, sub blocky to sub platy,
moderately firm, trace limestone cream to pink, hard, micritic, slight dull orange fluorescence, no
stain or cut

6820-6840 Sandstone white to translucent, some salt and pepper, some limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, moderately consolidated, well sorted, very

I calcareous, abundant siltstone ala, occasional shale variegated, sub blocky to sub platy,
moderately firm, sandy in part, trace limestone cream to pink, hard, micritic, slight dull mineral
fluorescence, no stain or cut

6840-6860 Sandstone white to translucent, some pink, some salt and pepper, fine to very fine grained, sub
rounded to rounded, moderately consolidated, well sorted, very calcareous, abundant siltstone a/a,
occasional shale variegated, sub blocky to sub platy, moderately firm, sandy in part, trace
limestone cream to pink, hard, micritic, slight dull orange fluorescence, no stain or cut

6860-6880 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to

i rounded, moderately consolidated, well sorted, calcareous, abundant limestone white to cream,
hard, sandy, occasional siltstone a/a, occasional shale a/a, some mineral fluorescence, no stain or
cut

i 6880-6900 Sandstone white to translucent to light gray, salt and pepper in part, some limestone, translucent
quartz grains, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, calcareous, occasional limestone white to cream, hard, sandy, occasional

i siltstone light brown to reddish brown, sub blocky to sub platy, moderately soft to firm,
calcareous, occasional shale variegated to gray, sub blocky to sub platy, moderately firm, sandy in
part, slight mineral fluorescence, no stain or cut

i 6900-6920 Sandstone white to translucent to light gray, salt and pepper in part, some limestone, translucent
quartz grains, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, calcareous, occasional limestone white to cream, hard, sandy, occasional

i siltstone a/a, occasional shale a/a, trace carbonaceous, slight dull orange fluorescence, no stain or
cut

i
6920-6940 Sandstone white to translucent to light gray, some pink, salt and pepper in part, abundant

limestone, quartz grains, medium to very fine grained, sub angular to sub rounded, poorly
consolidated, well to poorly sorted, calcareous, occasional siltstone a/a, occasional shale a/a, trace
limestone white to cream to light gray, hard, slight dull orange fluorescence, no stain or cut

6940-6960 Sandstone white to translucent to light gray, some pink, salt and pepper in part, abundant
limestone, quartz grains, medium to very fine grained, sub angular to sub rounded, poorly

I consolidated, well to poorly sorted, calcareous, occasional siltstone a/a, occasional shale a/a, trace
limestone white to cream to light gray, hard, slight dull orange fluorescence, no stain or cut

6960-6980 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,

I poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown to yellow, sub blocky to sub platy, moderately soft to moderately firm,
sandy in part, very calcareous, trace limestone a/a, no stain, fluorescence, or cut

6980-7000 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,
poorly consolidated, poorly sorted, very calcareous, some siltstone light gray to brown, occasional
reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, trace limestone a/a, trace pyrite, no stain, fluorescence, or cut



I
7000-7020 Sandstone white to light gray to translucent to salt and pepper, sub rounded to sub angular,

poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, very calcareous, no stain, fluorescence, or cut

7020-7040 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,

I poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, very calcareous, no stain, fluorescence, or cut

i 7040-7060 Sandstone white to light gray to translucent, occasional salt and pepper, sub rounded to sub
angular, poorly consolidated, poorly sorted, very calcareous, abundant siltstone medium to dark
brown to gray, occasional reddish brown, sub blocky to sub platy, moderately soft to moderately

I firm, sandy in part, very calcareous, rare limestone white to cream to light gray, hard, no stain,
fluorescence, or cut

7060-7080 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub

I angular, poorly consolidated, poorly sorted, very calcareous, some siltstone reddish brown to light
brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in part, very
calcareous, no stain, fluorescence, or cut

7080-7100 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub
angular, poorly consolidated, poorly sorted, very calcareous, some siltstone dark to light brown,
occasional reddish brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, no stain, fluorescence, or cut

7100-7120 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub

I angular, poorly consolidated, poorly sorted, very calcareous, some siltstone dark to light brown,
occasional reddish brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, no stain, fluorescence, or cut

i 7120-7140 Siltstone dark brown to gray to reddish brown, occasional yellow to tan, sub platy to sub
blocky, moderately firm, sandy in part, calcareous, some sandstone a/a, no stain, fluorescence, or

7140-716c0

Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone, gray to brown to reddish brown, yellow in

i part, sub blocky to sub platy, moderately soft to firm, calcareous, occasional shale, variegated to
gray, sub blocky to sub platy, firm, calcareous, trace carbonaceous, trace limestone gray, hard,
sandy, slight mineral fluorescence, no stain or cut

7160-7180 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,

I well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, trace limestone
gray, hard, sandy, slight mineral fluorescence, no stain or cut

7180-7200 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant

i limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, trace carbonaceous
shale, trace limestone gray to cream, hard, sandy, slight mineral fluorescence, no stain or cut

7200-7220 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale dark gray to gray,
yellow in part, sub blocky, firm, trace limestone gray to cream, hard, sandy, no stain,

I
7000-7020 Sandstone white to light gray to translucent to salt and pepper, sub rounded to sub angular,

poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, very calcareous, no stain, fluorescence, or cut

7020-7040 Sandstone white to light gray to translucent, some salt and pepper, sub rounded to sub angular,

I poorly consolidated, poorly sorted, very calcareous, occasional siltstone light gray to brown,
occasional reddish brown, rare yellow, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, very calcareous, no stain, fluorescence, or cut

i 7040-7060 Sandstone white to light gray to translucent, occasional salt and pepper, sub rounded to sub
angular, poorly consolidated, poorly sorted, very calcareous, abundant siltstone medium to dark
brown to gray, occasional reddish brown, sub blocky to sub platy, moderately soft to moderately

I firm, sandy in part, very calcareous, rare limestone white to cream to light gray, hard, no stain,
fluorescence, or cut

7060-7080 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub

I angular, poorly consolidated, poorly sorted, very calcareous, some siltstone reddish brown to light
brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in part, very
calcareous, no stain, fluorescence, or cut

7080-7100 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub
angular, poorly consolidated, poorly sorted, very calcareous, some siltstone dark to light brown,
occasional reddish brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, no stain, fluorescence, or cut

7100-7120 Sandstone white to translucent to light gray, occasional salt and pepper, sub rounded to sub

I angular, poorly consolidated, poorly sorted, very calcareous, some siltstone dark to light brown,
occasional reddish brown, sub blocky to sub platy, moderately soft to moderately firm, sandy in
part, very calcareous, no stain, fluorescence, or cut

i 7120-7140 Siltstone dark brown to gray to reddish brown, occasional yellow to tan, sub platy to sub
blocky, moderately firm, sandy in part, calcareous, some sandstone a/a, no stain, fluorescence, or

7140-716c0

Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone, gray to brown to reddish brown, yellow in

i part, sub blocky to sub platy, moderately soft to firm, calcareous, occasional shale, variegated to
gray, sub blocky to sub platy, firm, calcareous, trace carbonaceous, trace limestone gray, hard,
sandy, slight mineral fluorescence, no stain or cut

7160-7180 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,

I well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, trace limestone
gray, hard, sandy, slight mineral fluorescence, no stain or cut

7180-7200 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant

i limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale a/a, trace carbonaceous
shale, trace limestone gray to cream, hard, sandy, slight mineral fluorescence, no stain or cut

7200-7220 Sandstone translucent to white to light gray, pink in part, fine to very fine grained, abundant
limestone, quartz grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated,
well to poorly sorted, calcareous, abundant siltstone a/a, occasional shale dark gray to gray,
yellow in part, sub blocky, firm, trace limestone gray to cream, hard, sandy, no stain,



i
fluorescence, or cut

7220-7240 Sandstone white to translucent to light gray, fine to very fine grained, some limestone, quartz
grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated, well to poorlyI sorted, calcareous, abundant siltstone a/a, occasional shale variegated to gray, sub blocky, firm,
trace limestone gray, hard, sandy, trace mineral fluorescence, no stain or cut

7240-7260 Sandstone white to translucent to light gray, fine to very fine grained, some limestone, quartz
grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated, well to poorly
sorted, calcareous, abundant siltstone a/a, occasional shale variegated to gray, sub blocky, firm,
sandy in part, trace pyrite, trace mineral fluorescence, no stain or cut

7260-7280 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,

I moderately firm to hard, calcareous in part, abundant sandstone a/a, abundant siltstone a/a, no
stain, fluorescence, or cut

7280-7300 Siltstone gray to brown to reddish brown, sub blocky to sub platy, moderately soft to firm,

I slightly calcareous, abundant shale a/a, occasional sandstone a/a, slight mineral fluorescence, no
stain or cut

i 7300-7320 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,
moderately firm to hard, calcareous in part, trace carbonaceous, abundant sandstone white to
translucent to light gray, abundant salt and pepper, fine to very fine grained, sub angular to sub
rounded, poorly consolidated to unconsolidated, moderately sorted, calcareous, abundant siltstone
a/a, slight trace limestone a/a, no stain, fluorescence, or cut

7320-7340 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,

I moderately firm to hard, sandy in part, calcareous in part, abundant siltstone a/a, trace sandstone
a/a, trace limestone a/a, no stain, fluorescence, or cut

7340-7360 Shale variegated to dark to medium gray to green, sub blocky to sub platy, moderately firm to

I hard, calcareous in part, abundant siltstone gray to brown to reddish brown, sub blocky to sub
platy, moderately firm to firm, slightly calcareous, trace sandstone a/a, no stain, fluorescence, or

7360-738c0

Siltstone reddish brown to brown, sub blocky, moderately firm, calcareous, abundant shale
light to medium gray, sub platy to sub blocky, moderately soft, slightly calcareous, some

i sandstone white to translucent to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately sorted, moderately consolidated to unconsolidated, calcareous, no stain,
fluorescence, or cut

i 7380-7400 Siltstone reddish brown to brown, occasional gray, rare yellow, sub blocky, moderately firm,
calcareous, abundant shale light to medium gray, sub platy to sub blocky, moderately soft, slightly
calcareous, some sandstone white to translucent to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately sorted, moderately consolidated to unconsolidated,
calcareous, no stain, fluorescence, or cut

7400-7410 Sandstone translucent to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, unconsolidated, non calcareous, abundant siltstone a/a, some shale a/a, no stain,
fluorescence, or cut

i 7410-7420 Siltstone brown to reddish brown to gray to tan, sub blocky to platy, moderately soft to firm,
slightly calcareous, trace shale a/a, trace sandstone a/a, no stain, fluorescence, or cut

7420-7430 Siltstone brown to reddish brown to gray to tan, rare purple, sub blocky to platy, moderately
soft to firm, slightly calcareous, trace shale a/a, trace sandstone a/a, no stain, fluorescence, or cut

i
fluorescence, or cut

7220-7240 Sandstone white to translucent to light gray, fine to very fine grained, some limestone, quartz
grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated, well to poorlyI sorted, calcareous, abundant siltstone a/a, occasional shale variegated to gray, sub blocky, firm,
trace limestone gray, hard, sandy, trace mineral fluorescence, no stain or cut

7240-7260 Sandstone white to translucent to light gray, fine to very fine grained, some limestone, quartz
grains, salt and pepper in part, sub angular to sub rounded, poorly consolidated, well to poorly
sorted, calcareous, abundant siltstone a/a, occasional shale variegated to gray, sub blocky, firm,
sandy in part, trace pyrite, trace mineral fluorescence, no stain or cut

7260-7280 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,

I moderately firm to hard, calcareous in part, abundant sandstone a/a, abundant siltstone a/a, no
stain, fluorescence, or cut

7280-7300 Siltstone gray to brown to reddish brown, sub blocky to sub platy, moderately soft to firm,

I slightly calcareous, abundant shale a/a, occasional sandstone a/a, slight mineral fluorescence, no
stain or cut

i 7300-7320 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,
moderately firm to hard, calcareous in part, trace carbonaceous, abundant sandstone white to
translucent to light gray, abundant salt and pepper, fine to very fine grained, sub angular to sub
rounded, poorly consolidated to unconsolidated, moderately sorted, calcareous, abundant siltstone
a/a, slight trace limestone a/a, no stain, fluorescence, or cut

7320-7340 Shale variegated to dark to medium gray to green, some yellow, sub blocky to sub platy,

I moderately firm to hard, sandy in part, calcareous in part, abundant siltstone a/a, trace sandstone
a/a, trace limestone a/a, no stain, fluorescence, or cut

7340-7360 Shale variegated to dark to medium gray to green, sub blocky to sub platy, moderately firm to

I hard, calcareous in part, abundant siltstone gray to brown to reddish brown, sub blocky to sub
platy, moderately firm to firm, slightly calcareous, trace sandstone a/a, no stain, fluorescence, or

7360-738c0

Siltstone reddish brown to brown, sub blocky, moderately firm, calcareous, abundant shale
light to medium gray, sub platy to sub blocky, moderately soft, slightly calcareous, some

i sandstone white to translucent to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately sorted, moderately consolidated to unconsolidated, calcareous, no stain,
fluorescence, or cut

i 7380-7400 Siltstone reddish brown to brown, occasional gray, rare yellow, sub blocky, moderately firm,
calcareous, abundant shale light to medium gray, sub platy to sub blocky, moderately soft, slightly
calcareous, some sandstone white to translucent to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately sorted, moderately consolidated to unconsolidated,
calcareous, no stain, fluorescence, or cut

7400-7410 Sandstone translucent to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, unconsolidated, non calcareous, abundant siltstone a/a, some shale a/a, no stain,
fluorescence, or cut

i 7410-7420 Siltstone brown to reddish brown to gray to tan, sub blocky to platy, moderately soft to firm,
slightly calcareous, trace shale a/a, trace sandstone a/a, no stain, fluorescence, or cut

7420-7430 Siltstone brown to reddish brown to gray to tan, rare purple, sub blocky to platy, moderately
soft to firm, slightly calcareous, trace shale a/a, trace sandstone a/a, no stain, fluorescence, or cut



7430-7440 Siltstone brown to reddish brown to gray to tan, sub blocky to sub platy, moderately soft to
firm, slightly calcareous, trace shale gray to tan, sub platy to sub blocky, moderately soft, slightly
calcareous, trace sandstone a/a, no stain, fluorescence, or cut

740-7450 Siltstone brown to reddish brown to gray to tan, sub blocky to sub platy, moderately soft to firm,
slightly calcareous, occasional sandstone a/a, trace shale gray to tan, sub platy to sub blocky,
moderately soft, slightly calcareous, no stain, fluorescence, or cut

7450-7460 Sandstone white to translucent to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly to moderately sorted, slightly calcareous,
abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

7460-7470 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,

i non calcareous, abundant sandstone a/a, some shale gray to brown, splintery to platy, moderately
soft to moderately firm, slightly calcareous, no stain, fluorescence, or cut

7470-7480 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,

i non calcareous, abundant sandstone a/a, some shale gray to brown, splintery to platy, moderately
soft to moderately firm, slightly calcareous, no stain, fluorescence, or cut

i 7480-7490 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,
slightly calcareous, abundant shale dark gray to gray, splintery to platy, moderately soft to
moderately firm, slightly calcareous, rare sandstone white, very fine grained, salt and pepper in
part, sub rounded, moderately consolidated, well sorted, calcareous, no stain, fluorescence, or cut

7490-7500 Siltstone a/a, abundant shale a/a, rare carbonaceous shale, rare sandstone a/a, no stain,
fluorescence, or cut

7500-7510 Siltstone a/a, abundant shale a/a, rare carbonaceous shale, rare sandstone a/a, no stain,
fluorescence, or cut

i 7510-7520 Siltstone a/a, abundant shale a/a, trace sandstone, translucent to white, fine to very fine grained,
sub angular to sub rounded, moderately consolidated, poorly sorted, calcareous, no stain,
fluorescence, or cut

7520-7530 Siltstone a/a, abundant shale a/a, trace sandstone, translucent to white, fine to very fine grained,
sub angular to sub rounded, moderately consolidated, poorly sorted, calcareous, no stain,
fluorescence, or cuti 7530-7540 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, moderately sorted, moderately consolidated to unconsolidated, non calcareous, abundant

i siltstone reddish brown to brown to gray, sub blocky, moderately soft to firm, slightly calcareous,
trace shale gray to brown, moderately soft, slightly calcareous, no stain, fluorescence, or cut

i 7540-7550 Sandstone white to light gray to translucent, occasional salt and pepper, very fine to fine
grained, sub rounded to sub angular, moderately sorted, moderately consolidated to
unconsolidated, non calcareous, abundant siltstone reddish brown to brown to gray, occasional
tan, sub blocky, moderately soft to firm, slightly calcareous, trace shale a/a, no stain, fluorescence,
or cut

7550-7560 Siltstone brown to reddish brown to gray, occasional tan, rare purple, sub blocky to blocky,

I moderately firm, sandy in part, very slightly calcareous, some sandstone a/a, occasional shale a/a,
no stain, fluorescence, or cut

7560-7570 Sandstone white to light gray to translucent, occasional salt and pepper, very fine to fine

i grained, sub rounded to sub angular, moderately sorted, moderately consolidated to
unconsolidated, non calcareous, abundant siltstone reddish brown to brown to gray, occasional

7430-7440 Siltstone brown to reddish brown to gray to tan, sub blocky to sub platy, moderately soft to
firm, slightly calcareous, trace shale gray to tan, sub platy to sub blocky, moderately soft, slightly
calcareous, trace sandstone a/a, no stain, fluorescence, or cut

740-7450 Siltstone brown to reddish brown to gray to tan, sub blocky to sub platy, moderately soft to firm,
slightly calcareous, occasional sandstone a/a, trace shale gray to tan, sub platy to sub blocky,
moderately soft, slightly calcareous, no stain, fluorescence, or cut

7450-7460 Sandstone white to translucent to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly to moderately sorted, slightly calcareous,
abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

7460-7470 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,

i non calcareous, abundant sandstone a/a, some shale gray to brown, splintery to platy, moderately
soft to moderately firm, slightly calcareous, no stain, fluorescence, or cut

7470-7480 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,

i non calcareous, abundant sandstone a/a, some shale gray to brown, splintery to platy, moderately
soft to moderately firm, slightly calcareous, no stain, fluorescence, or cut

i 7480-7490 Siltstone reddish brown to brown to gray, rare yellow, rare purple, sub blocky, moderately firm,
slightly calcareous, abundant shale dark gray to gray, splintery to platy, moderately soft to
moderately firm, slightly calcareous, rare sandstone white, very fine grained, salt and pepper in
part, sub rounded, moderately consolidated, well sorted, calcareous, no stain, fluorescence, or cut

7490-7500 Siltstone a/a, abundant shale a/a, rare carbonaceous shale, rare sandstone a/a, no stain,
fluorescence, or cut

7500-7510 Siltstone a/a, abundant shale a/a, rare carbonaceous shale, rare sandstone a/a, no stain,
fluorescence, or cut

i 7510-7520 Siltstone a/a, abundant shale a/a, trace sandstone, translucent to white, fine to very fine grained,
sub angular to sub rounded, moderately consolidated, poorly sorted, calcareous, no stain,
fluorescence, or cut

7520-7530 Siltstone a/a, abundant shale a/a, trace sandstone, translucent to white, fine to very fine grained,
sub angular to sub rounded, moderately consolidated, poorly sorted, calcareous, no stain,
fluorescence, or cut

i 7530-7540 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, moderately sorted, moderately consolidated to unconsolidated, non calcareous, abundant

i siltstone reddish brown to brown to gray, sub blocky, moderately soft to firm, slightly calcareous,
trace shale gray to brown, moderately soft, slightly calcareous, no stain, fluorescence, or cut

i 7540-7550 Sandstone white to light gray to translucent, occasional salt and pepper, very fine to fine
grained, sub rounded to sub angular, moderately sorted, moderately consolidated to
unconsolidated, non calcareous, abundant siltstone reddish brown to brown to gray, occasional
tan, sub blocky, moderately soft to firm, slightly calcareous, trace shale a/a, no stain, fluorescence,
or cut

7550-7560 Siltstone brown to reddish brown to gray, occasional tan, rare purple, sub blocky to blocky,

I moderately firm, sandy in part, very slightly calcareous, some sandstone a/a, occasional shale a/a,
no stain, fluorescence, or cut

7560-7570 Sandstone white to light gray to translucent, occasional salt and pepper, very fine to fine

i grained, sub rounded to sub angular, moderately sorted, moderately consolidated to
unconsolidated, non calcareous, abundant siltstone reddish brown to brown to gray, occasional



tan, sub blocky, moderately soft to firm, slightly calcareous, trace shale a/a, no stain, fluorescence,
or cut

i 7570-7580 Sandstone light gray to white to translucent to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately sorted, poorly consolidated to unconsolidated, non
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

7580-7590 Sandstone a/a, abundant siltstone gray to brown, occasional reddish brown to tan, sub blocky
to blocky, moderately firm, calcareous, sandy in part, trace shale a/a, no stain, fluorescence, or cut

i 7590-7600 Sandstone a/a, abundant siltstone light to medium brown, occasional reddish brown to tan, rare
buff, sub blocky to blocky, moderately firm, calcareous, sandy in part, trace shale a/a, no stain,
fluorescence, or cut

7600-7610 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly calcareous,
some siltstone brown to gray, occasional reddish brown, sub blocky to blocky, moderately firm,
slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

7610-7620 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly calcareous,
some siltstone brown to gray, occasional reddish brown, sub blocky to blocky, moderately firm,
slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

i 7620-7630 Sandstone gray to translucent, occasional white, some salt and pepper, fine to very fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly
calcareous, siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

7630-7640 Sandstone translucent to white, occasional gray, fine to medium grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, non calcareous, trace siltstone a/a, no stain,
fluorescence, or cut

7640-7650 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated to friable to unconsolidated, very calcareous,

I abundant siltstone brown to gray to tan, sub blocky to blocky, moderately firm, very calcareous,
occasional shale gray to brown, sub platy to platy, laminated, slightly calcareous, trace pyrite
nodules, trace dull orange mineral fluorescence, no stain or cut

i 7650-7660 Sandstone white to light gray to translucent, occasional salt and pepper, rare cream, fine to very
fine grained, sub rounded to sub angular, consolidated to friable to unconsolidated, very
calcareous, abundant siltstone a/a, occasional shale a/a, rare dull orange mineral fluorescence, no
stain or cut

7660-7670 Sandstone white to translucent, occasional light gray to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, very calcareous,
abundant siltstone dark gray to brown, occasional reddish brown to tan, sub blocky to blocky,
moderately firm, calcareous, occasional shale gray, sub platy to platy, slightly calcareous, no

stain, fluorescence, or cut

7670-7680 Sandstone a/a, some siltstone brown to gray, occasional reddish brown, rare buff, sub blocky to
blocky, moderately soft to moderately firm, calcareous, trace shale gray to brown, rare buff, platy,
moderately soft, calcareous, no stain, fluorescence, or cut

7680-7690 Sandstone a/a, some siltstone brown to gray, occasional reddish brown, rare buff, sub blocky to
blocky, moderately soft to moderately firm, calcareous, trace shale gray to brown, rare buff, platy,
moderately soft, calcareous, no stain, fluorescence, or cut

tan, sub blocky, moderately soft to firm, slightly calcareous, trace shale a/a, no stain, fluorescence,
or cut

i 7570-7580 Sandstone light gray to white to translucent to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately sorted, poorly consolidated to unconsolidated, non
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

7580-7590 Sandstone a/a, abundant siltstone gray to brown, occasional reddish brown to tan, sub blocky
to blocky, moderately firm, calcareous, sandy in part, trace shale a/a, no stain, fluorescence, or cut

i 7590-7600 Sandstone a/a, abundant siltstone light to medium brown, occasional reddish brown to tan, rare
buff, sub blocky to blocky, moderately firm, calcareous, sandy in part, trace shale a/a, no stain,
fluorescence, or cut

7600-7610 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly calcareous,
some siltstone brown to gray, occasional reddish brown, sub blocky to blocky, moderately firm,
slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

7610-7620 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly calcareous,
some siltstone brown to gray, occasional reddish brown, sub blocky to blocky, moderately firm,
slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

i 7620-7630 Sandstone gray to translucent, occasional white, some salt and pepper, fine to very fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, slightly
calcareous, siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

7630-7640 Sandstone translucent to white, occasional gray, fine to medium grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, non calcareous, trace siltstone a/a, no stain,
fluorescence, or cut

7640-7650 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated to friable to unconsolidated, very calcareous,

I abundant siltstone brown to gray to tan, sub blocky to blocky, moderately firm, very calcareous,
occasional shale gray to brown, sub platy to platy, laminated, slightly calcareous, trace pyrite
nodules, trace dull orange mineral fluorescence, no stain or cut

i 7650-7660 Sandstone white to light gray to translucent, occasional salt and pepper, rare cream, fine to very
fine grained, sub rounded to sub angular, consolidated to friable to unconsolidated, very
calcareous, abundant siltstone a/a, occasional shale a/a, rare dull orange mineral fluorescence, no
stain or cut

7660-7670 Sandstone white to translucent, occasional light gray to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, very calcareous,
abundant siltstone dark gray to brown, occasional reddish brown to tan, sub blocky to blocky,
moderately firm, calcareous, occasional shale gray, sub platy to platy, slightly calcareous, no

stain, fluorescence, or cut

7670-7680 Sandstone a/a, some siltstone brown to gray, occasional reddish brown, rare buff, sub blocky to
blocky, moderately soft to moderately firm, calcareous, trace shale gray to brown, rare buff, platy,
moderately soft, calcareous, no stain, fluorescence, or cut

7680-7690 Sandstone a/a, some siltstone brown to gray, occasional reddish brown, rare buff, sub blocky to
blocky, moderately soft to moderately firm, calcareous, trace shale gray to brown, rare buff, platy,
moderately soft, calcareous, no stain, fluorescence, or cut



I
7690-7700 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub

angular, poorly consolidated to unconsolidated, poorly sorted, very calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

7700-7710 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

7710-7720 Siltstone brown to gray to reddish brown, occasional cream to tan, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, trace dull orange mineral
fluorescence, no stain or cut

7720-7730 Siltstone brown to gray to reddish brown, occasional cream to tan, sub blocky to blocky,

I moderately firm, calcareous, some sandstone a/a, trace shale a/a, trace dull orange mineral
fluorescence, no stain or cut

7730-7740 Sandstone white to light gray to translucent, salt and pepper in part, fine to very fine grained,

I sub angular to sub rounded, moderately consolidated, poorly sorted, very calcareous, occasional
shale variegated to gray to green, sub blocky to platy to splintery, moderately firm, sandy in part,
occasional siltstone a/a, trace limestone light gray to cream, moderately firm, micritic, dull
mineral orange fluorescence, no stain or cut

7740-7750 Sandstone a/a, occasional shale a/a, some siltstone a/a, trace limestone a/a, slight dull orange
fluorescence, no stain or cut

7750-7760 Sandstone a/a, some shale a/a, some siltstone a/a, trace limestone a/a, slight dull orange
fluorescence, no stain or cut

7760-7770 Sandstone white to translucent, some salt and pepper, abundant limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, unconsolidated, poorly sorted, very calcareous,
some shale a/a, some siltstone a/a, no stain, fluorescence, or cut

7770-7780 Sandstone white to translucent, some salt and pepper, abundant limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, very calcareous, some shale a/a, trace siltstone a/a, no stain, fluorescence, or cut

7780-7790 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, some shale
a/a, trace siltstone a/a, rare dull orange fluorescence, no stain or cut

7790-7800 Sandstone white to translucent, some salt and pepper, fine to very fine good, sub angular to sub

i rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, trace shale dark
gray to gray, sub blocky to sub platy to splintery, moderately firm, trace siltstone a/a, no stain,
fluorescence, or cut

7800-7810 Sandstone white to translucent, rare salt and pepper, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, trace shale
a/a, trace siltstone a/a, slight mineral fluorescence, no stain or cut

7810-7820 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, moderately to poorly sorted, very calcareous,

I trace shale a/a, carbonaceous shale in part, trace siltstone a/a, slight mineral fluorescence, no stain
or cut

7820-7830 Sandstone white to translucent, some light gray, rare salt and pepper, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, moderately to poorly sorted,

I
7690-7700 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub

angular, poorly consolidated to unconsolidated, poorly sorted, very calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

7700-7710 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

7710-7720 Siltstone brown to gray to reddish brown, occasional cream to tan, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, trace dull orange mineral
fluorescence, no stain or cut

7720-7730 Siltstone brown to gray to reddish brown, occasional cream to tan, sub blocky to blocky,

I moderately firm, calcareous, some sandstone a/a, trace shale a/a, trace dull orange mineral
fluorescence, no stain or cut

7730-7740 Sandstone white to light gray to translucent, salt and pepper in part, fine to very fine grained,

I sub angular to sub rounded, moderately consolidated, poorly sorted, very calcareous, occasional
shale variegated to gray to green, sub blocky to platy to splintery, moderately firm, sandy in part,
occasional siltstone a/a, trace limestone light gray to cream, moderately firm, micritic, dull
mineral orange fluorescence, no stain or cut

7740-7750 Sandstone a/a, occasional shale a/a, some siltstone a/a, trace limestone a/a, slight dull orange
fluorescence, no stain or cut

7750-7760 Sandstone a/a, some shale a/a, some siltstone a/a, trace limestone a/a, slight dull orange
fluorescence, no stain or cut

7760-7770 Sandstone white to translucent, some salt and pepper, abundant limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, unconsolidated, poorly sorted, very calcareous,
some shale a/a, some siltstone a/a, no stain, fluorescence, or cut

7770-7780 Sandstone white to translucent, some salt and pepper, abundant limestone quartz grains, fine to
very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, very calcareous, some shale a/a, trace siltstone a/a, no stain, fluorescence, or cut

7780-7790 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, some shale
a/a, trace siltstone a/a, rare dull orange fluorescence, no stain or cut

7790-7800 Sandstone white to translucent, some salt and pepper, fine to very fine good, sub angular to sub

i rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, trace shale dark
gray to gray, sub blocky to sub platy to splintery, moderately firm, trace siltstone a/a, no stain,
fluorescence, or cut

7800-7810 Sandstone white to translucent, rare salt and pepper, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, trace shale
a/a, trace siltstone a/a, slight mineral fluorescence, no stain or cut

7810-7820 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to
sub rounded, poorly consolidated to unconsolidated, moderately to poorly sorted, very calcareous,

I trace shale a/a, carbonaceous shale in part, trace siltstone a/a, slight mineral fluorescence, no stain
or cut

7820-7830 Sandstone white to translucent, some light gray, rare salt and pepper, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, moderately to poorly sorted,



I
very calcareous, trace shale a/a, trace siltstone a/a, no stain, fluorescence, or cut

7830-7840 Sandstone white to translucent, some light gray, some loose pink quartz grains, rare salt and

I pepper, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, moderately to poorly sorted, very calcareous, trace shale a/a, trace siltstone a/a,
slight mineral fluorescence, no stain or cut

7840-7850 Sandstone a/a, occasional shale a/a, carbonaceous in part, occasional siltstone a/a, trace
limestone light gray to cream, hard, micritic, slight mineral fluorescence, no stain or cut

i 7850-7860 Sandstone white to translucent to light gray, fine to very fine grained, some loose coarse quartz
grains, salt and pepper in part, sub angular to sub rounded, moderately consolidated to
unconsolidated, moderately sorted, calcareous, occasional shale a/a, carbonaceous in part,
occasional siltstone a/a, trace limestone a/a, slight mineral fluorescence, no stain or cut

7860-7870 Sandstone white to light gray, pink in part, medium to very fine good, abundant salt and
pepper, sub angular to rounded, moderately consolidated, well sorted, rare calcareous, occasional
shale a/a, occasional siltstone a/a, trace limestone a/a, no stain, fluorescence, or cut

7870-7880 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, slight dull orange fluorescence, no
stain or cut

7880-7890 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, no stain, fluorescence, or cut

i 7890-7900 Shale dark gray to gray to light green, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, abundant sandstone light gray to light green to white to translucent, salt and
pepper in part, fine to very fine grained, sub rounded to rounded, moderately consolidated, well

i sorted, slightly calcareous, occasional siltstone dark brown to brown to reddish brown, sub blocky
to sub platy, moderately firm, trace limestone a/a, no stain, fluorescence, or cut

7900-7910 Shale dark gray to gray to light green, sub blocky to sub platy, moderately soft to moderately

I firm, sandy in part, abundant sandstone a/a, occasional siltstone dark brown to brown to reddish
brown, sub blocky to sub platy, moderately firm, slight mineral fluorescence, no stain or cut

i 7910-7920 Sandstone white to translucent to light gray, some light green, fine to very fine good, salt and
pepper in part, sub angular to sub rounded, moderately consolidated to poorly consolidated,
moderately sorted, slightly calcareous, occasional shale a/a, occasional siltstone a/a, trace
limestone a/a, no stain, fluorescence, or cut

7920-7930 Sandstone white to translucent to light gray, some light green, fine to very fine grained,
abundant salt and pepper, sub angular to sub rounded, moderately consolidated to poorly

I consolidated, moderately sorted, slightly calcareous, occasional shale a/a, occasional siltstone a/a,
trace limestone a/a, slight mineral fluorescence, no stain or cut

i 7930-7940 Sandstone a/a, occasional shale a/a, occasional siltstone a/a, trace limestone a/a, slight mineral
fluorescence, no stain or cut

7940-7950 Sandstone a/a, occasional shale a/a, some yellow, occasional siltstone a/a, trace pyrite, slight
mineral fluorescence, no stain or cut

7950-7960 Sandstone white to gray to translucent, occasional salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly to moderately consolidated to unconsolidated, moderately to
poorly sorted, calcareous, occasional siltstone gray, rare brown, sub blocky to sub platy,
moderately firm, calcareous, occasional shale gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

I
very calcareous, trace shale a/a, trace siltstone a/a, no stain, fluorescence, or cut

7830-7840 Sandstone white to translucent, some light gray, some loose pink quartz grains, rare salt and

I pepper, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, moderately to poorly sorted, very calcareous, trace shale a/a, trace siltstone a/a,
slight mineral fluorescence, no stain or cut

7840-7850 Sandstone a/a, occasional shale a/a, carbonaceous in part, occasional siltstone a/a, trace
limestone light gray to cream, hard, micritic, slight mineral fluorescence, no stain or cut

i 7850-7860 Sandstone white to translucent to light gray, fine to very fine grained, some loose coarse quartz
grains, salt and pepper in part, sub angular to sub rounded, moderately consolidated to
unconsolidated, moderately sorted, calcareous, occasional shale a/a, carbonaceous in part,
occasional siltstone a/a, trace limestone a/a, slight mineral fluorescence, no stain or cut

7860-7870 Sandstone white to light gray, pink in part, medium to very fine good, abundant salt and
pepper, sub angular to rounded, moderately consolidated, well sorted, rare calcareous, occasional
shale a/a, occasional siltstone a/a, trace limestone a/a, no stain, fluorescence, or cut

7870-7880 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, slight dull orange fluorescence, no
stain or cut

7880-7890 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, no stain, fluorescence, or cut

i 7890-7900 Shale dark gray to gray to light green, sub blocky to sub platy, moderately soft to moderately
firm, sandy in part, abundant sandstone light gray to light green to white to translucent, salt and
pepper in part, fine to very fine grained, sub rounded to rounded, moderately consolidated, well

i sorted, slightly calcareous, occasional siltstone dark brown to brown to reddish brown, sub blocky
to sub platy, moderately firm, trace limestone a/a, no stain, fluorescence, or cut

7900-7910 Shale dark gray to gray to light green, sub blocky to sub platy, moderately soft to moderately

I firm, sandy in part, abundant sandstone a/a, occasional siltstone dark brown to brown to reddish
brown, sub blocky to sub platy, moderately firm, slight mineral fluorescence, no stain or cut

i 7910-7920 Sandstone white to translucent to light gray, some light green, fine to very fine good, salt and
pepper in part, sub angular to sub rounded, moderately consolidated to poorly consolidated,
moderately sorted, slightly calcareous, occasional shale a/a, occasional siltstone a/a, trace
limestone a/a, no stain, fluorescence, or cut

7920-7930 Sandstone white to translucent to light gray, some light green, fine to very fine grained,
abundant salt and pepper, sub angular to sub rounded, moderately consolidated to poorly

I consolidated, moderately sorted, slightly calcareous, occasional shale a/a, occasional siltstone a/a,
trace limestone a/a, slight mineral fluorescence, no stain or cut

i 7930-7940 Sandstone a/a, occasional shale a/a, occasional siltstone a/a, trace limestone a/a, slight mineral
fluorescence, no stain or cut

7940-7950 Sandstone a/a, occasional shale a/a, some yellow, occasional siltstone a/a, trace pyrite, slight
mineral fluorescence, no stain or cut

7950-7960 Sandstone white to gray to translucent, occasional salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly to moderately consolidated to unconsolidated, moderately to
poorly sorted, calcareous, occasional siltstone gray, rare brown, sub blocky to sub platy,
moderately firm, calcareous, occasional shale gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut



I
7960-7970 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine

grained, sub rounded to sub angular, poorly to moderately consolidated to unconsolidated,
moderately to poorly sorted, calcareous, occasional siltstone light gray, rare brown, sub blocky to

i sub platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut

i
7970-7980 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine

grained, sub rounded to sub angular, poorly to moderately consolidated to unconsolidated,
moderately to poorly sorted, non calcareous, occasional siltstone light gray, rare brown, sub
blocky to sub platy, moderately firm, slightly calcareous, occasional shale light gray, sub platy,
moderately soft, slightly calcareous, no stain, fluorescence, or cut

7980-7990 Sandstone a/a, occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy,

I moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

7990-8000 Sandstone a/a, occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy,

I moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

i 8000-8010 Sandstone a/a, occasional siltstone light gray, rare brown, rare tan, sub blocky to sub platy,
moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

i 8010-8020 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, very calcareous, some siltstone a/a, occasional
shale a/a, no stain, fluorescence, or cut

8020-8030 Sandstone white to light gray to translucent, some salt and pepper, very fine to fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, very calcareous, some siltstone
a/a, occasional shale a/a, no stain, fluorescence, or cut

8030-8040 Sandstone white to light gray to translucent, some salt and pepper, very fine to fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, very calcareous, some siltstone
a/a, occasional shale a/a, no stain, fluorescence, or cut

8040-8050 Sandstone white to gray to translucent, occasional salt and pepper, fine to very fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, moderately to poorly sorted,

I calcareous, occasional siltstone light gray, rare brown, sub blocky to sub platy, moderately firm,
calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

8050-8060 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, sub rounded
to sub angular, unconsolidated to poorly consolidated, moderately to poorly sorted, calcareous,

I occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy, moderately firm,
calcareous, occasional shale light gray, rare green, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

i 8060-8070 Sandstone a/a, occasional siltstone light gray, rare yellow to brown, sub blocky to sub platy,
moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

8070-8080 Sandstone a/a, occasional siltstone light gray, rare brown to reddish brown, sub blocky to sub
platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut

I
7960-7970 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine

grained, sub rounded to sub angular, poorly to moderately consolidated to unconsolidated,
moderately to poorly sorted, calcareous, occasional siltstone light gray, rare brown, sub blocky to

i sub platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut

i
7970-7980 Sandstone white to light gray to translucent, occasional salt and pepper, fine to very fine

grained, sub rounded to sub angular, poorly to moderately consolidated to unconsolidated,
moderately to poorly sorted, non calcareous, occasional siltstone light gray, rare brown, sub
blocky to sub platy, moderately firm, slightly calcareous, occasional shale light gray, sub platy,
moderately soft, slightly calcareous, no stain, fluorescence, or cut

7980-7990 Sandstone a/a, occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy,

I moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

7990-8000 Sandstone a/a, occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy,

I moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

i 8000-8010 Sandstone a/a, occasional siltstone light gray, rare brown, rare tan, sub blocky to sub platy,
moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

i 8010-8020 Sandstone white to light gray to translucent, very fine to fine grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, very calcareous, some siltstone a/a, occasional
shale a/a, no stain, fluorescence, or cut

8020-8030 Sandstone white to light gray to translucent, some salt and pepper, very fine to fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, very calcareous, some siltstone
a/a, occasional shale a/a, no stain, fluorescence, or cut

8030-8040 Sandstone white to light gray to translucent, some salt and pepper, very fine to fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, very calcareous, some siltstone
a/a, occasional shale a/a, no stain, fluorescence, or cut

8040-8050 Sandstone white to gray to translucent, occasional salt and pepper, fine to very fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, moderately to poorly sorted,

I calcareous, occasional siltstone light gray, rare brown, sub blocky to sub platy, moderately firm,
calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

8050-8060 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, sub rounded
to sub angular, unconsolidated to poorly consolidated, moderately to poorly sorted, calcareous,

I occasional siltstone light gray, rare brown, rare green, sub blocky to sub platy, moderately firm,
calcareous, occasional shale light gray, rare green, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

i 8060-8070 Sandstone a/a, occasional siltstone light gray, rare yellow to brown, sub blocky to sub platy,
moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft, calcareous, no
stain, fluorescence, or cut

8070-8080 Sandstone a/a, occasional siltstone light gray, rare brown to reddish brown, sub blocky to sub
platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut



I
8080-8090 Sandstone a/a, occasional siltstone light gray, rare brown to reddish brown, sub blocky to sub

platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut

8090-8100 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, poorly sorted, predominantly
clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8100-8110 Sandstone a/a, occasional siltstone gray, occasional dark gray, rare brown to reddish brown,
sub blocky to sub platy, moderately firm, calcareous, occasional shale a/a, no stain, fluorescence,
or cut

8110-8120 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,

i unconsolidated to poorly consolidated, poorly sorted, non calcareous, occasional siltstone gray to
brown, occasional reddish brown, sub blocky to sub platy, moderately firm, slightly calcareous,
trace shale a/a, no stain, fluorescence, or cut

i 8120-8130 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very calcareous, occasional siltstone gray to
light brown to brown, occasional reddish brown, sub blocky to sub platy, moderately firm,

I calcareous, trace shale gray to light brown to brown, platy, soft, calcareous, no stain,
fluorescence, or cut

8130-8140 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional dark gray, sub

i blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to brown, platy,
soft, calcareous, no stain, fluorescence, or cut

i 8140-8150 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional reddish brown to
dark gray, sub blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to
brown, platy, soft, calcareous, no stain, fluorescence, or cut

i 8150-8160 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional dark gray, sub
blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to brown, platy,
soft, calcareous, no stain, fluorescence, or cut

8160-8170 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very calcareous, some siltstone gray to
brown, occasional dark gray, sub blocky to sub platy, moderately firm, sandy in part, very
calcareous, rare shale gray, platy, soft, calcareous, no stain, fluorescence, or cut

8170-8180 Sandstone light gray to translucent to white, fine to very fine grained, sub rounded to sub

I angular, unconsolidated, occasional poorly consolidated, predominantly clean, very calcareous,
occasional siltstone a/a, no stain, fluorescence, or cut

i
8180-8190 Sandstone a/a, occasional siltstone light gray, occasional dark gray, sub blocky to sub platy,

moderately firm, sandy in part, very calcareous, no stain, fluorescence, or cut

8190-8200 Sandstone a/a, occasional siltstone light gray, occasional dark gray, sub blocky to sub platy,
moderately firm, sandy in part, very calcareous, no stain, fluorescence, or cut

8200-8210 Sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,

I unconsolidated to poorly consolidated, poorly sorted, calcareous, occasional siltstone gray to
brown, occasional reddish brown, sub blocky to sub platy, sandy in part, calcareous, trace shale
gray to brown, sub platy moderately soft, calcareous, no stain, fluorescence, or cut

i 8210-8220 Sandstone white to light gray to translucent, fine to very fine grained, sub rounded to sub
angular, unconsolidated, occasional poorly consolidated, predominantly clean, slightly calcareous,

I
8080-8090 Sandstone a/a, occasional siltstone light gray, rare brown to reddish brown, sub blocky to sub

platy, moderately firm, calcareous, occasional shale light gray, sub platy, moderately soft,
calcareous, no stain, fluorescence, or cut

8090-8100 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub
rounded to sub angular, unconsolidated to poorly consolidated, poorly sorted, predominantly
clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8100-8110 Sandstone a/a, occasional siltstone gray, occasional dark gray, rare brown to reddish brown,
sub blocky to sub platy, moderately firm, calcareous, occasional shale a/a, no stain, fluorescence,
or cut

8110-8120 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,

i unconsolidated to poorly consolidated, poorly sorted, non calcareous, occasional siltstone gray to
brown, occasional reddish brown, sub blocky to sub platy, moderately firm, slightly calcareous,
trace shale a/a, no stain, fluorescence, or cut

i 8120-8130 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very calcareous, occasional siltstone gray to
light brown to brown, occasional reddish brown, sub blocky to sub platy, moderately firm,

I calcareous, trace shale gray to light brown to brown, platy, soft, calcareous, no stain,
fluorescence, or cut

8130-8140 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional dark gray, sub

i blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to brown, platy,
soft, calcareous, no stain, fluorescence, or cut

i 8140-8150 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional reddish brown to
dark gray, sub blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to
brown, platy, soft, calcareous, no stain, fluorescence, or cut

i 8150-8160 Sandstone a/a, occasional siltstone gray to light brown to brown, occasional dark gray, sub
blocky to sub platy, moderately firm, calcareous, trace shale gray to light brown to brown, platy,
soft, calcareous, no stain, fluorescence, or cut

8160-8170 Sandstone white to translucent to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very calcareous, some siltstone gray to
brown, occasional dark gray, sub blocky to sub platy, moderately firm, sandy in part, very
calcareous, rare shale gray, platy, soft, calcareous, no stain, fluorescence, or cut

8170-8180 Sandstone light gray to translucent to white, fine to very fine grained, sub rounded to sub

I angular, unconsolidated, occasional poorly consolidated, predominantly clean, very calcareous,
occasional siltstone a/a, no stain, fluorescence, or cut

i
8180-8190 Sandstone a/a, occasional siltstone light gray, occasional dark gray, sub blocky to sub platy,

moderately firm, sandy in part, very calcareous, no stain, fluorescence, or cut

8190-8200 Sandstone a/a, occasional siltstone light gray, occasional dark gray, sub blocky to sub platy,
moderately firm, sandy in part, very calcareous, no stain, fluorescence, or cut

8200-8210 Sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,

I unconsolidated to poorly consolidated, poorly sorted, calcareous, occasional siltstone gray to
brown, occasional reddish brown, sub blocky to sub platy, sandy in part, calcareous, trace shale
gray to brown, sub platy moderately soft, calcareous, no stain, fluorescence, or cut

i 8210-8220 Sandstone white to light gray to translucent, fine to very fine grained, sub rounded to sub
angular, unconsolidated, occasional poorly consolidated, predominantly clean, slightly calcareous,



I
occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8220-8230 Sandstone gray to translucent to white, fine to very fine grained, sub rounded to sub angular,

I poorly consolidated to unconsolidated, poorly sorted, slightly calcareous, abundant siltstone gray
to dark gray, occasional brown, sub blocky to sub platy, moderately firm, sandy in part, slightly
calcareous, occasional shale gray to dark gray, sub platy, moderately soft, slightly calcareous, no
stain, fluorescence, or cut

8230-8240 Sandstone white to gray to translucent, fine to very fine grained, sub rounded to sub angular,
poorly consolidated to unconsolidated, poorly sorted, very calcareous, abundant siltstone gray to

I dark gray, occasional brown, sub blocky to sub platy, moderately firm, sandy in part, very
calcareous, occasional shale gray to dark gray, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

8240-8250 Sandstone white to gray to translucent, abundant salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone gray to dark gray, occasional reddish brown, sub blocky to sub platy,

I moderately firm, some calcareous, occasional shale gray to dark gray to green, some yellow, sub
platy, moderately soft, calcareous, trace mineral fluorescence, no stain or cut

i 8250-8260 Sandstone white to gray to translucent, abundant salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone a/a, occasional shale a/a, trace mineral fluorescence, no stain or cut

i 8260-8270 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, unconsolidated, poorly sorted, very calcareous, occasional siltstone a/a,
occasional shale a/a, no stain, fluorescence, or cut

8270-8280 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a,
no stain, fluorescence, or cut

8280-8290 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, occasional
siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8290-8300 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to
sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

i
8300-8310 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to

sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

i
8310-8320 Siltstone brown to dark brown, some reddish brown, sub blocky, moderately firm, slightly

calcareous, occasional sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

8320-8330 Siltstone brown to dark brown, some reddish brown, sub blocky, moderately firm, slightly
calcareous, abundant sandstone a/a, trace shale a/a, slight dull orange fluorescence, no stain or cut

8330-8340 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

I angular to sub rounded, moderately consolidated, poorly sorted, very calcareous, occasional
siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8340-8350 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,

I
occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8220-8230 Sandstone gray to translucent to white, fine to very fine grained, sub rounded to sub angular,

I poorly consolidated to unconsolidated, poorly sorted, slightly calcareous, abundant siltstone gray
to dark gray, occasional brown, sub blocky to sub platy, moderately firm, sandy in part, slightly
calcareous, occasional shale gray to dark gray, sub platy, moderately soft, slightly calcareous, no
stain, fluorescence, or cut

8230-8240 Sandstone white to gray to translucent, fine to very fine grained, sub rounded to sub angular,
poorly consolidated to unconsolidated, poorly sorted, very calcareous, abundant siltstone gray to

I dark gray, occasional brown, sub blocky to sub platy, moderately firm, sandy in part, very
calcareous, occasional shale gray to dark gray, sub platy, moderately soft, calcareous, no stain,
fluorescence, or cut

8240-8250 Sandstone white to gray to translucent, abundant salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone gray to dark gray, occasional reddish brown, sub blocky to sub platy,

I moderately firm, some calcareous, occasional shale gray to dark gray to green, some yellow, sub
platy, moderately soft, calcareous, trace mineral fluorescence, no stain or cut

i 8250-8260 Sandstone white to gray to translucent, abundant salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous,
abundant siltstone a/a, occasional shale a/a, trace mineral fluorescence, no stain or cut

i 8260-8270 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, unconsolidated, poorly sorted, very calcareous, occasional siltstone a/a,
occasional shale a/a, no stain, fluorescence, or cut

8270-8280 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a,
no stain, fluorescence, or cut

8280-8290 Sandstone white to translucent, abundant salt and pepper, fine to very fine grained, sub angular
to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous, occasional
siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

8290-8300 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to
sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

i
8300-8310 Sandstone white to translucent, salt and pepper in part, fine to very fine grained, sub angular to

sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

i
8310-8320 Siltstone brown to dark brown, some reddish brown, sub blocky, moderately firm, slightly

calcareous, occasional sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

8320-8330 Siltstone brown to dark brown, some reddish brown, sub blocky, moderately firm, slightly
calcareous, abundant sandstone a/a, trace shale a/a, slight dull orange fluorescence, no stain or cut

8330-8340 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

I angular to sub rounded, moderately consolidated, poorly sorted, very calcareous, occasional
siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8340-8350 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,



abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

i
8350-8360 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

i
8360-8370 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, occasional shale a/a, trace pyrite inclusion, slight dull orange fluorescence,
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hite to gray to translucent, salt and pepper in part, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
trace siltstone a/a, trace shale a/a , slight dull orange fluorescence, no stain or cut

8380-8390 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to
sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

8390-8400 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to

i sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a,
slight dull orange fluorescence, no stain or cut

8400-8410 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub

I angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
trace siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8410-8420 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, trace siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8420-8430 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8430-8440 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a,
trace shale a/a, some dull yellow fluorescence, no stain or cut

8440-8450 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

I
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, trace siltstone a/a, trace shale a/a, trace carbonaceous shale with pyrite inclusions, no
stain, fluorescence, or cut

i 8450-8460 Sandstone white to translucent to light gray, some pink, salt and pepper in part, fine to very fine
grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, occasional shale gray to green, sub blocky, moderately firm, carbonaceous in part,
trace siltstone a/a, slight dull orange fluorescence, no stain or cut

8460-8470 Sandstone white to translucent to light gray, some pink, some salt and pepper, fine to very fine
grained, some medium grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, very calcareous, trace shale gray to green, sub blocky, moderately
firm, carbonaceous in part, trace siltstone a/a, slight dull orange fluorescence, no stain or cut

i
8470-8480 Sandstone translucent to white to light gray, fine to very fine grained, sub rounded to sub

angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, very slightly
calcareous, trace siltstone gray to reddish brown to brown, sub blocky, moderately firm, very

abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

i
8350-8360 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

i
8360-8370 Sandstone white to gray to translucent, salt and pepper in part, fine to very fine grained, sub

angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
abundant siltstone a/a, occasional shale a/a, trace pyrite inclusion, slight dull orange fluorescence,

8370-838n0oS ndnstornce

hite to gray to translucent, salt and pepper in part, fine to very fine grained, sub
angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
trace siltstone a/a, trace shale a/a , slight dull orange fluorescence, no stain or cut

8380-8390 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to
sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a, no
stain, fluorescence, or cut

8390-8400 Sandstone white to translucent, some salt and pepper, fine to very fine grained, sub angular to

i sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a, trace shale a/a,
slight dull orange fluorescence, no stain or cut

8400-8410 Sandstone white to translucent to light gray, some salt and pepper, fine to very fine grained, sub

I angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
trace siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8410-8420 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, trace siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8420-8430 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8430-8440 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, unconsolidated, poorly sorted, very calcareous, trace siltstone a/a,
trace shale a/a, some dull yellow fluorescence, no stain or cut

8440-8450 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

I
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, trace siltstone a/a, trace shale a/a, trace carbonaceous shale with pyrite inclusions, no
stain, fluorescence, or cut

i
8450-8460 Sandstone white to translucent to light gray, some pink, salt and pepper in part, fine to very fine

grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, occasional shale gray to green, sub blocky, moderately firm, carbonaceous in part,
trace siltstone a/a, slight dull orange fluorescence, no stain or cut

8460-8470 Sandstone white to translucent to light gray, some pink, some salt and pepper, fine to very fine
grained, some medium grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, very calcareous, trace shale gray to green, sub blocky, moderately
firm, carbonaceous in part, trace siltstone a/a, slight dull orange fluorescence, no stain or cut

i
8470-8480 Sandstone translucent to white to light gray, fine to very fine grained, sub rounded to sub

angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, very slightly
calcareous, trace siltstone gray to reddish brown to brown, sub blocky, moderately firm, very



slightly calcareous, no stain, fluorescence, or cut

8480-8490 Sandstone translucent to white to light gray, fine to very fine grained, sub rounded to sub

I angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, very slightly
calcareous, trace siltstone gray to reddish brown to brown, sub blocky, moderately firm, very
slightly calcareous, no stain, fluorescence, or cut

8490-8500 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

i 8500-8510 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

i 8510-8520 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8520-8530 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8530-8540 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8540-8550 Sandstone translucent to white to gray, fine to very fme grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone gray

I to brown, sub blocky, moderately firm, very slightly calcareous, occasional shale gray, sub platy,
moderately firm, no stain, fluorescence, or cut

i 8550-8560 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone a/a,
occasional shale a/a, no stain, fluorescence, or cut

i 8560-8570 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

8570-8580 Sandstone white to light gray to translucent, fine to very fine grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, non

I calcareous, occasional siltstone dark gray, occasional brown to reddish brown, sub blocky to
blocky, moderately firm, very slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

8580-8590 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub

I angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone dark gray, occasional brown to reddish brown, sub blocky to
blocky, moderately firm, calcareous, trace shale a/a, no stain, fluorescence, or cut

8590-8600 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8600-8610 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8610-8620 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, very calcareous,
occasional siltstone a/a, no stain, fluorescence, or cut

slightly calcareous, no stain, fluorescence, or cut

8480-8490 Sandstone translucent to white to light gray, fine to very fine grained, sub rounded to sub

I angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, very slightly
calcareous, trace siltstone gray to reddish brown to brown, sub blocky, moderately firm, very
slightly calcareous, no stain, fluorescence, or cut

8490-8500 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

i 8500-8510 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

i 8510-8520 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8520-8530 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8530-8540 Siltstone dark gray, occasional light gray, rare reddish brown to brown, sub blocky, moderately
firm, sandy, very slightly calcareous, some sandstone a/a, no stain, fluorescence, or cut

8540-8550 Sandstone translucent to white to gray, fine to very fme grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone gray

I to brown, sub blocky, moderately firm, very slightly calcareous, occasional shale gray, sub platy,
moderately firm, no stain, fluorescence, or cut

i 8550-8560 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone a/a,
occasional shale a/a, no stain, fluorescence, or cut

i 8560-8570 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, very slightly calcareous, some siltstone a/a,
trace shale a/a, no stain, fluorescence, or cut

8570-8580 Sandstone white to light gray to translucent, fine to very fine grained, sub rounded to sub
angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean, non

I calcareous, occasional siltstone dark gray, occasional brown to reddish brown, sub blocky to
blocky, moderately firm, very slightly calcareous, trace shale a/a, no stain, fluorescence, or cut

8580-8590 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub

I angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone dark gray, occasional brown to reddish brown, sub blocky to
blocky, moderately firm, calcareous, trace shale a/a, no stain, fluorescence, or cut

8590-8600 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8600-8610 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, predominantly clean,
very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8610-8620 Sandstone white to translucent to light gray, fine to very fine grained, sub rounded to sub
angular to angular, unconsolidated to poorly consolidated, poorly sorted, very calcareous,
occasional siltstone a/a, no stain, fluorescence, or cut



I
8620-8630 Sandstone white to translucent to light gray, fine to very fme grained, sub rounded to sub

angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted, predominantly
clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8630-8640 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8640-8650 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8650-8660 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone gray to brown, occasional dark gray,
rare reddish brown, sub blocky to blocky, moderately firm, calcareous, trace shale gray to dark
gray, sub platy, calcareous, no stain, fluorescence, or cut

8660-8670 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8670-8680 Siltstone medium to dark gray, occasional brown, rare yellow, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

8680-8690 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

i 8690-8700 Siltstone medium to dark gray, occasional brown, rare yellow, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8700-8710 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8710-8720 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I predominantly clean, very calcareous, occasional siltstone gray to brown, occasional dark gray,
rare reddish brown, sub blocky to blocky, moderately firm, calcareous, trace shale gray to dark
gray, sub platy, calcareous, no stain, fluorescence, or cut

8720-8730 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8730-8740 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine good, sub

I angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
occasional shale light to dark gray, some green, carbonaceous in part, sub blocky to sub platy,
moderately hard, sandy in part, trace siltstone brown to dark brown, some red brown, sub blocky,
slight dull orange fluorescence, no stain or cut

I
8620-8630 Sandstone white to translucent to light gray, fine to very fme grained, sub rounded to sub

angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted, predominantly
clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8630-8640 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8640-8650 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, no stain, fluorescence, or cut

8650-8660 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone gray to brown, occasional dark gray,
rare reddish brown, sub blocky to blocky, moderately firm, calcareous, trace shale gray to dark
gray, sub platy, calcareous, no stain, fluorescence, or cut

8660-8670 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8670-8680 Siltstone medium to dark gray, occasional brown, rare yellow, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

8680-8690 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

i 8690-8700 Siltstone medium to dark gray, occasional brown, rare yellow, sub blocky to blocky,
moderately firm, calcareous, some sandstone a/a, trace shale a/a, no stain, fluorescence, or cut

i 8700-8710 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8710-8720 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I predominantly clean, very calcareous, occasional siltstone gray to brown, occasional dark gray,
rare reddish brown, sub blocky to blocky, moderately firm, calcareous, trace shale gray to dark
gray, sub platy, calcareous, no stain, fluorescence, or cut

8720-8730 Sandstone white to translucent to light gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,
predominantly clean, very calcareous, occasional siltstone a/a, trace shale a/a, no stain,
fluorescence, or cut

8730-8740 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine good, sub

I angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very calcareous,
occasional shale light to dark gray, some green, carbonaceous in part, sub blocky to sub platy,
moderately hard, sandy in part, trace siltstone brown to dark brown, some red brown, sub blocky,
slight dull orange fluorescence, no stain or cut



I
8740-8750 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale light to dark gray, some green, sub blocky to sub platy, moderately
hard, sandy in part, trace siltstone a/a, slight dull orange fluorescence, no stain or cut

8750-8760 Shale a/a, abundant sandstone white to translucent to light gray, salt and pepper in part, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated, some unconsolidated, poorly
sorted, occasional siltstone a/a, slight dull orange fluorescence, no stain or cut

8760-8770 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

I sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale a/a, trace siltstone a/a, slightly dull orange fluorescence, no stain or cut

i 8770-8780 Siltstone brown to dark brown, some red brown, sub blocky, moderately firm to firm,
calcareous, occasional shale a/a, some sandstone a/a, slight dull orange fluorescence, no stain or
cut

i 8780-8790 Siltstone brown to dark brown, some red brown, sub blocky, moderately firm to firm,
calcareous, occasional shale a/a, carbonaceous in part, occasional sandstone a/a, no stain,
fluorescence, or cut

8790-8800 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant siltstone a/a, occasional shale a/a, slight dull orange fluorescence, no stain or
cut

8800-8810 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, abundant
sandstone a/a, occasional shale a/a, slight dull orange fluorescence, no stain or cut

8810-8820 Sandstone white to translucent to light gray, abundant limestone quartz grains, salt and pepper
in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, very calcareous, occasional siltstone a/a, occasional shale a/a, trace
carbonaceous shale, no stain, fluorescence, or cut

i 8820-8830 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale a/a, occasional siltstone a/a, some dull orange fluorescence, no stain or
cut

8830-8840 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, occasional
sandstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8840-8850 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, occasional shale
a/a, trace sandstone a/a, slight dull orange fluorescence, no stain or cut

8850-8860 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale a/a,
trace sandstone a/a, slight dull orange fluorescence, no stain or cut

i 8860-8870 Sandstone white to translucent to light gray, abundant limestone quartz grains, salt and pepper
in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, poorly sorted, very calcareous, abundant siltstone a/a, abundant shale a/a, slight
dull orange fluorescence, no stain or cut

8870-8880 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale
light to dark gray, sub platy, moderately hard, trace sandstone white to translucent to light gray,
salt and pepper in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated,

I
8740-8750 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale light to dark gray, some green, sub blocky to sub platy, moderately
hard, sandy in part, trace siltstone a/a, slight dull orange fluorescence, no stain or cut

8750-8760 Shale a/a, abundant sandstone white to translucent to light gray, salt and pepper in part, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated, some unconsolidated, poorly
sorted, occasional siltstone a/a, slight dull orange fluorescence, no stain or cut

8760-8770 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,

I sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale a/a, trace siltstone a/a, slightly dull orange fluorescence, no stain or cut

i 8770-8780 Siltstone brown to dark brown, some red brown, sub blocky, moderately firm to firm,
calcareous, occasional shale a/a, some sandstone a/a, slight dull orange fluorescence, no stain or
cut

i 8780-8790 Siltstone brown to dark brown, some red brown, sub blocky, moderately firm to firm,
calcareous, occasional shale a/a, carbonaceous in part, occasional sandstone a/a, no stain,
fluorescence, or cut

8790-8800 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant siltstone a/a, occasional shale a/a, slight dull orange fluorescence, no stain or
cut

8800-8810 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, abundant
sandstone a/a, occasional shale a/a, slight dull orange fluorescence, no stain or cut

8810-8820 Sandstone white to translucent to light gray, abundant limestone quartz grains, salt and pepper
in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, very calcareous, occasional siltstone a/a, occasional shale a/a, trace
carbonaceous shale, no stain, fluorescence, or cut

i 8820-8830 Sandstone white to translucent to light gray, salt and pepper in part, fine to very fine grained,
sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted, very
calcareous, abundant shale a/a, occasional siltstone a/a, some dull orange fluorescence, no stain or
cut

8830-8840 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, occasional
sandstone a/a, occasional shale a/a, no stain, fluorescence, or cut

8840-8850 Siltstone brown to dark brown, some red brown, sub blocky, hard, calcareous, occasional shale
a/a, trace sandstone a/a, slight dull orange fluorescence, no stain or cut

8850-8860 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale a/a,
trace sandstone a/a, slight dull orange fluorescence, no stain or cut

i 8860-8870 Sandstone white to translucent to light gray, abundant limestone quartz grains, salt and pepper
in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, poorly sorted, very calcareous, abundant siltstone a/a, abundant shale a/a, slight
dull orange fluorescence, no stain or cut

8870-8880 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale
light to dark gray, sub platy, moderately hard, trace sandstone white to translucent to light gray,
salt and pepper in part, fine to very fine grained, sub angular to sub rounded, poorly consolidated,



I
poorly sorted, very calcareous, no stain, fluorescence, or cut

8880-8890 Shale light gray to gray green, sub platy, hard, sandy in part, occasional sandstone a/a,
occasional siltstone a/a, slight dull yellow fluorescence, no stain or cut

8890-8900 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale a/a,
trace sandstone a/a, slight dull orange fluorescence, no stain or cut

8900-8910 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, sub rounded
to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I calcareous, some siltstone dark gray, occasional black, trace brown, sub blocky, moderately firm,
calcareous, trace shale dark gray to black, sub platy, moderately soft to firm, calcareous, no stain,
fluorescence, or cut

8910-8920 Siltstone dark gray to black, occasional brown to reddish brown, rare grain to yellow, sub
blocky to blocky, moderately firm to hard, sandy in part, calcareous, some sandstone ala, some
shale a/a, rare limestone off white to cream, moderately firm, slightly argillaceous, no stain,
fluorescence, or cut

8920-8930 Siltstone a/a, abundant sandstone white to gray to translucent to salt and pepper, very fine to

i fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,
very calcareous, occasional shale dark gray to black, platy to sub platy, moderately soft to
moderately firm, pyrite laminations, slightly calcareous, no stain, fluorescence, or cut

i 8930-8940 Siltstone a/a, abundant sandstone white to gray to translucent to salt and pepper, very fine to
fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,
calcareous, some shale dark gray to black, platy to sub platy, moderately soft to moderately firm,
slightly calcareous, no stain, fluorescence, or cut

8940-8950 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, pyrite laminations, slightly
calcareous, occasional sandstone a/a, some shale a/a, no stain, fluorescence, or cut

8950-8960 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

i green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

i
8960-8970 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

green, sub blocky to blocky moderately firm to hard, sandy in part, pyrite laminations, non
calcareous, some sandstone a/a, some shale ala, no stain, fluorescence, or cut

i 8970-8980 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

8980-8990 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, pyrite laminated, non calcareous,
some shale light to medium gray to dark gray to black, occasional brown, platy to sub platy,

I moderately soft to firm, pyrite laminated, non calcareous, occasional sandstone a/a, no stain,
fluorescence, or cut

8990-9000 Siltstone a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence, or cut

9000-9010 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, some
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

I
poorly sorted, very calcareous, no stain, fluorescence, or cut

8880-8890 Shale light gray to gray green, sub platy, hard, sandy in part, occasional sandstone a/a,
occasional siltstone a/a, slight dull yellow fluorescence, no stain or cut

8890-8900 Siltstone brown to dark brown, slightly red brown, sub blocky, hard, calcareous, trace shale a/a,
trace sandstone a/a, slight dull orange fluorescence, no stain or cut

8900-8910 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, sub rounded
to sub angular to angular, unconsolidated, occasional poorly consolidated, poorly sorted,

I calcareous, some siltstone dark gray, occasional black, trace brown, sub blocky, moderately firm,
calcareous, trace shale dark gray to black, sub platy, moderately soft to firm, calcareous, no stain,
fluorescence, or cut

8910-8920 Siltstone dark gray to black, occasional brown to reddish brown, rare grain to yellow, sub
blocky to blocky, moderately firm to hard, sandy in part, calcareous, some sandstone ala, some
shale a/a, rare limestone off white to cream, moderately firm, slightly argillaceous, no stain,
fluorescence, or cut

8920-8930 Siltstone a/a, abundant sandstone white to gray to translucent to salt and pepper, very fine to

i fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,
very calcareous, occasional shale dark gray to black, platy to sub platy, moderately soft to
moderately firm, pyrite laminations, slightly calcareous, no stain, fluorescence, or cut

i 8930-8940 Siltstone a/a, abundant sandstone white to gray to translucent to salt and pepper, very fine to
fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,
calcareous, some shale dark gray to black, platy to sub platy, moderately soft to moderately firm,
slightly calcareous, no stain, fluorescence, or cut

8940-8950 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, pyrite laminations, slightly
calcareous, occasional sandstone a/a, some shale a/a, no stain, fluorescence, or cut

8950-8960 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

i green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

i
8960-8970 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

green, sub blocky to blocky moderately firm to hard, sandy in part, pyrite laminations, non
calcareous, some sandstone a/a, some shale ala, no stain, fluorescence, or cut

i 8970-8980 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

8980-8990 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, pyrite laminated, non calcareous,
some shale light to medium gray to dark gray to black, occasional brown, platy to sub platy,

I moderately soft to firm, pyrite laminated, non calcareous, occasional sandstone a/a, no stain,
fluorescence, or cut

8990-9000 Siltstone a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence, or cut

9000-9010 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to
green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, some
sandstone a/a, some shale a/a, no stain, fluorescence, or cut



I
9010-9020 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

9020-9030 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, pyrite nodules, non calcareous, some

i shale light to medium gray to dark gray to black, occasional brown, platy to sub platy, moderately
soft to firm, pyrite nodules, non calcareous, occasional sandstone a/a, no stain, fluorescence, or
cut

i 9030-9040 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, slightly calcareous, abundant shale light gray to
dark gray, some gray to green, platy to sub platy to splintery, firm to hard, sandy in part non
calcareous, rare sandstone a/a, no stain, fluorescence, or cut

9040-9050 Siltstone gray to black, occasional brown to reddish brown to tan, occasional yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, non to very slightly calcareous,

I abundant shale gray to black, occasional tan to yellow to green, sub platy to platy to splintery,
moderately soft to firm, non calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

9050-9060 Siltstone a/a, abundant shale a/a, some s/s a/a, no stain, fluorescence, or cut

9060-9070 Siltstone a/a, abundant shale a/a, abundant sandstone gray to translucent to white, fine to very
fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
very slightly calcareous, no stain, fluorescence, or cut

9070-9080 Siltstone a/a, abundant shale a/a, abundant sandstone gray to translucent to white, fme to very

I fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
very slightly calcareous, trace pyrite, no stain, fluorescence, or cut

9080-9090 Sandstone white to translucent to gray, fine to very fine grained, occasional medium grained,

I sub rounded to sub angular, unconsolidated, occasional poorly consolidated, poorly sorted, very
slightly calcareous, abundant siltstone a/a, some shale a/a, no stain, fluorescence, or cut

i 9090-9100 Shale light to dark gray, gray green, some yellow to green, sub blocky to sub platy, splintery in
part, moderately firm, sandy in part, abundant sandstone white to translucent to light gray, salt and
pepper in part, angular to sub rounded, moderately consolidated, poorly sorted, non calcareous,
occasional siltstone a/a, trace limestone cream to light gray, hard, micritic, slight dull orange
fluorescence, no stain or cut

9100-9110 Shale light to dark gray, gray green, some yellow to green, sub blocky to sub platy, splintery in

i part, moderately firm, sandy in part, abundant sandstone white to translucent to light gray, salt and
pepper in part, angular to sub rounded, moderately consolidated, poorly sorted, non calcareous,
occasional siltstone a/a, slight dull orange fluorescence, no stain or cut

9110-9120 Shale light to dark gray, gray to green, sub blocky to splintery, firm, sandy in part,
carbonaceous in part, some sandstone a/a, occasional siltstone a/a, some calcareous, no stain,

9120-913

Sorescelgchtor

k gray, gray green, some yellow to green, sub blocky to splintery, firm, sandy
in part, some sandstone a/a, occasional siltstone a/a, some calcareous, slight dull orange
fluorescence, no stain or cut

9130-9140 Shale light to dark gray, gray to green, sub blocky to splintery, firm, sandy in part, some
sandstone a/a, occasional siltstone a/a, some calcareous, slight dull orange fluorescence, no stain
or cut

I
9010-9020 Siltstone medium to dark gray to black, occasional brown to reddish brown, rare yellow to

green, sub blocky to blocky moderately firm to hard, sandy in part, slightly calcareous, occasional
sandstone a/a, some shale a/a, no stain, fluorescence, or cut

9020-9030 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, pyrite nodules, non calcareous, some

i shale light to medium gray to dark gray to black, occasional brown, platy to sub platy, moderately
soft to firm, pyrite nodules, non calcareous, occasional sandstone a/a, no stain, fluorescence, or
cut

i 9030-9040 Siltstone gray to dark gray to black, occasional brown to reddish brown, rare yellow to green,
sub blocky to blocky, moderately firm to hard, slightly calcareous, abundant shale light gray to
dark gray, some gray to green, platy to sub platy to splintery, firm to hard, sandy in part non
calcareous, rare sandstone a/a, no stain, fluorescence, or cut

9040-9050 Siltstone gray to black, occasional brown to reddish brown to tan, occasional yellow to green,
sub blocky to blocky, moderately firm to hard, sandy in part, non to very slightly calcareous,

I abundant shale gray to black, occasional tan to yellow to green, sub platy to platy to splintery,
moderately soft to firm, non calcareous, occasional sandstone a/a, no stain, fluorescence, or cut

9050-9060 Siltstone a/a, abundant shale a/a, some s/s a/a, no stain, fluorescence, or cut

9060-9070 Siltstone a/a, abundant shale a/a, abundant sandstone gray to translucent to white, fine to very
fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
very slightly calcareous, no stain, fluorescence, or cut

9070-9080 Siltstone a/a, abundant shale a/a, abundant sandstone gray to translucent to white, fme to very

I fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
very slightly calcareous, trace pyrite, no stain, fluorescence, or cut

9080-9090 Sandstone white to translucent to gray, fine to very fine grained, occasional medium grained,

I sub rounded to sub angular, unconsolidated, occasional poorly consolidated, poorly sorted, very
slightly calcareous, abundant siltstone a/a, some shale a/a, no stain, fluorescence, or cut

i 9090-9100 Shale light to dark gray, gray green, some yellow to green, sub blocky to sub platy, splintery in
part, moderately firm, sandy in part, abundant sandstone white to translucent to light gray, salt and
pepper in part, angular to sub rounded, moderately consolidated, poorly sorted, non calcareous,
occasional siltstone a/a, trace limestone cream to light gray, hard, micritic, slight dull orange
fluorescence, no stain or cut

9100-9110 Shale light to dark gray, gray green, some yellow to green, sub blocky to sub platy, splintery in

i part, moderately firm, sandy in part, abundant sandstone white to translucent to light gray, salt and
pepper in part, angular to sub rounded, moderately consolidated, poorly sorted, non calcareous,
occasional siltstone a/a, slight dull orange fluorescence, no stain or cut

9110-9120 Shale light to dark gray, gray to green, sub blocky to splintery, firm, sandy in part,
carbonaceous in part, some sandstone a/a, occasional siltstone a/a, some calcareous, no stain,

9120-913

Sorescelgchtor

k gray, gray green, some yellow to green, sub blocky to splintery, firm, sandy
in part, some sandstone a/a, occasional siltstone a/a, some calcareous, slight dull orange
fluorescence, no stain or cut

9130-9140 Shale light to dark gray, gray to green, sub blocky to splintery, firm, sandy in part, some
sandstone a/a, occasional siltstone a/a, some calcareous, slight dull orange fluorescence, no stain
or cut



I
9140-9150 Shale light to dark gray, gray to green, sub blocky to splintery, firm, carbonaceous in part,

pyrite laminations, some sandstone a/a, some pyrite nodules, occasional siltstone a/a, some
calcareous, slight dull orange fluorescence, no stain or cut

9150-9160 Shale light to dark gray, gray to green, rare yellow to green, sub blocky to splintery, firm, sandy
in part, some carbonaceous, some sandstone white to translucent to light brown, salt and pepper,

I fine to very fine grained, angular to sub rounded, moderately consolidated, poorly sorted, very
slightly calcareous, occasional siltstone, brown to dark brown, some red brown to light green, sub
blocky, moderately firm, some calcareous, no stain, fluorescence, or cut

i 9160-9170 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard very slightly
calcareous, abundant shale a/a, occasional siltstone a/a, slight dull orange fluorescence, no stain or
cut

9170-9180 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, very slightly

I calcareous, occasional shale a/a, occasional siltstone a/a, rare limestone light gray, hard, slight
mineral fluorescence, no stain or cut

i 9180-9190 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, some
calcareous, occasional shale a/a, occasional siltstone a/a, rare limestone light gray, hard, slight
dull orange fluorescence, no stain or cut

9190-9200 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, non calcareous,

i occasional shale a/a, occasional siltstone a/a, slightly calcareous, slight dull orange fluorescence,
no stain or cut

9200-9210 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, slightly
calcareous, abundant shale a/a, occasional siltstone a/a, slightly calcareous, slight dull orange
fluorescence, no stain or cut

9210-9220 Siltstone reddish brown to brown to gray, occasional dark gray to black, sub blocky to blocky,
moderately firm, calcareous, some sandstone translucent to gray to white, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non
calcareous, occasional shale gray to dark gray, platy to sub platy, moderately soft, non to slightly
calcareous, carbonaceous in part, no stain, fluorescence, or cut

i 9220-9230 Sandstone translucent to gray to white, occasional dark gray, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

9230-9240 Siltstone brown to gray, occasional reddish brown, rare yellow, sub blocky to blocky,
moderately firm, non to very slightly calcareous, pyrite laminations, abundant sandstone a/a,
occasional shale a/a, trace coal fragments, no stain, fluorescence, or cut

9240-9250 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, non calcareous, some siltstone brown to

i gray, occasional reddish brown, sub blocky to blocky, moderately firm to hard, non calcareous,
occasional shale gray to brown, platy to sub platy, moderately soft to firm, non calcareous,
carbonaceous in part, no stain, fluorescence, or cut

i 9250-9260 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, non to very slightly calcareous, some

I
9140-9150 Shale light to dark gray, gray to green, sub blocky to splintery, firm, carbonaceous in part,

pyrite laminations, some sandstone a/a, some pyrite nodules, occasional siltstone a/a, some
calcareous, slight dull orange fluorescence, no stain or cut

9150-9160 Shale light to dark gray, gray to green, rare yellow to green, sub blocky to splintery, firm, sandy
in part, some carbonaceous, some sandstone white to translucent to light brown, salt and pepper,

I fine to very fine grained, angular to sub rounded, moderately consolidated, poorly sorted, very
slightly calcareous, occasional siltstone, brown to dark brown, some red brown to light green, sub
blocky, moderately firm, some calcareous, no stain, fluorescence, or cut

i 9160-9170 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard very slightly
calcareous, abundant shale a/a, occasional siltstone a/a, slight dull orange fluorescence, no stain or
cut

9170-9180 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, very slightly

I calcareous, occasional shale a/a, occasional siltstone a/a, rare limestone light gray, hard, slight
mineral fluorescence, no stain or cut

i 9180-9190 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, some
calcareous, occasional shale a/a, occasional siltstone a/a, rare limestone light gray, hard, slight
dull orange fluorescence, no stain or cut

9190-9200 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, non calcareous,

i occasional shale a/a, occasional siltstone a/a, slightly calcareous, slight dull orange fluorescence,
no stain or cut

9200-9210 Sandstone white to translucent to light brown, salt and pepper, fine to very fine grained, angular
to sub rounded, moderately consolidated, poorly sorted, moderately firm to hard, slightly
calcareous, abundant shale a/a, occasional siltstone a/a, slightly calcareous, slight dull orange
fluorescence, no stain or cut

9210-9220 Siltstone reddish brown to brown to gray, occasional dark gray to black, sub blocky to blocky,
moderately firm, calcareous, some sandstone translucent to gray to white, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non
calcareous, occasional shale gray to dark gray, platy to sub platy, moderately soft, non to slightly
calcareous, carbonaceous in part, no stain, fluorescence, or cut

i 9220-9230 Sandstone translucent to gray to white, occasional dark gray, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

9230-9240 Siltstone brown to gray, occasional reddish brown, rare yellow, sub blocky to blocky,
moderately firm, non to very slightly calcareous, pyrite laminations, abundant sandstone a/a,
occasional shale a/a, trace coal fragments, no stain, fluorescence, or cut

9240-9250 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, non calcareous, some siltstone brown to

i gray, occasional reddish brown, sub blocky to blocky, moderately firm to hard, non calcareous,
occasional shale gray to brown, platy to sub platy, moderately soft to firm, non calcareous,
carbonaceous in part, no stain, fluorescence, or cut

i 9250-9260 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, non to very slightly calcareous, some



siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

9260-9270 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, hard, non to slightly calcareous, some siltstone a/a, trace
shale a/a, slight dull orange fluorescence, no stain or cut

i 9270-9280 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, hard, slightly calcareous, occasional
siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange fluorescence, no stain or cut

i 9280-9290 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately hard to hard, calcareous,
some siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange fluorescence, no stain
or cut

9290-9300 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately hard to hard, no porosity,

I calcareous, abundant siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange
fluorescence, no stain or cut

i 9300-9310 Sandstone translucent to light gray to white, occasional dark gray, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, no porosity, non calcareous, abundant
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
non to very slightly calcareous, trace shale gray to brown, platy to sub platy, moderately firm, non
calcareous, trace dull orange mineral fluorescence, no stain or cut

9310-9320 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,

I sub rounded to sub angular, consolidated, poorly sorted, no porosity, non calcareous, occasional
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
slightly calcareous, trace shale gray to brown to green, platy to sub platy, moderately firm, sandy
in part, non calcareous, rare coal fragments, no stain, fluorescence, or cut

i 9320-9330 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately firm, non calcareous,

i occasional siltstone a/a, non to slightly calcareous, rare shale, some pyrite inclusions, slight dull
orange fluorescence, no stain or cut

i
9330-9340 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,

sub rounded to sub angular, consolidated, poorly sorted, moderately firm, non calcareous,
occasional siltstone a/a, non to slightly calcareous, rare shale, trace coal fragments, slight dull
orange fluorescence, no stain or cut

9340-9350 Sandstone a/a, occasional siltstone a/a, trace shale a/a, carbonaceous in part, rare coal
fragments, slight dull orange fluorescence, no stain or cut

9350-9360 Sandstone a/a, some siltstone a/a, trace shale a/a, carbonaceous in part, trace coal fragments,
slight dull orange fluorescence, no stain or cut

i 9360-9370 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, no porosity, slightly calcareous, trace
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
slightly calcareous, trace shale a/a, carbonaceous in part, no stain, fluorescence, or cut

9370-9380 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, no porosity, slightly calcareous,

I abundant siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately
firm to hard, slightly calcareous, trace shale a/a, carbonaceous in part, rare coal fragment, no

siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

9260-9270 Sandstone translucent to light gray to white, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, hard, non to slightly calcareous, some siltstone a/a, trace
shale a/a, slight dull orange fluorescence, no stain or cut

i 9270-9280 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, hard, slightly calcareous, occasional
siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange fluorescence, no stain or cut

i 9280-9290 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately hard to hard, calcareous,
some siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange fluorescence, no stain
or cut

9290-9300 Sandstone translucent to light brown to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately hard to hard, no porosity,

I calcareous, abundant siltstone a/a, trace shale a/a, trace coal fragments, slight dull orange
fluorescence, no stain or cut

i 9300-9310 Sandstone translucent to light gray to white, occasional dark gray, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, no porosity, non calcareous, abundant
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
non to very slightly calcareous, trace shale gray to brown, platy to sub platy, moderately firm, non
calcareous, trace dull orange mineral fluorescence, no stain or cut

9310-9320 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,

I sub rounded to sub angular, consolidated, poorly sorted, no porosity, non calcareous, occasional
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
slightly calcareous, trace shale gray to brown to green, platy to sub platy, moderately firm, sandy
in part, non calcareous, rare coal fragments, no stain, fluorescence, or cut

i 9320-9330 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, moderately firm, non calcareous,

i occasional siltstone a/a, non to slightly calcareous, rare shale, some pyrite inclusions, slight dull
orange fluorescence, no stain or cut

i
9330-9340 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,

sub rounded to sub angular, consolidated, poorly sorted, moderately firm, non calcareous,
occasional siltstone a/a, non to slightly calcareous, rare shale, trace coal fragments, slight dull
orange fluorescence, no stain or cut

9340-9350 Sandstone a/a, occasional siltstone a/a, trace shale a/a, carbonaceous in part, rare coal
fragments, slight dull orange fluorescence, no stain or cut

9350-9360 Sandstone a/a, some siltstone a/a, trace shale a/a, carbonaceous in part, trace coal fragments,
slight dull orange fluorescence, no stain or cut

i 9360-9370 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, no porosity, slightly calcareous, trace
siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately firm to hard,
slightly calcareous, trace shale a/a, carbonaceous in part, no stain, fluorescence, or cut

9370-9380 Sandstone translucent to light gray to white, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, poorly sorted, no porosity, slightly calcareous,

I abundant siltstone gray to brown, occasional reddish brown, sub blocky to blocky, moderately
firm to hard, slightly calcareous, trace shale a/a, carbonaceous in part, rare coal fragment, no



I
stain, fluorescence, or cut

9380-9390 Sandstone translucent to light gray to white, salt and pepper in part, fme to very fine grained,

I sub rounded to sub angular, consolidated, poorly sorted, moderately firm, slightly calcareous,
occasional siltstone a/a, calcareous, trace shale a/a, carbonaceous in part, slight dull orange
fluorescence, no stain or cut

9390-9400 Sandstone translucent to light gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, moderately firm, slightly calcareous, some siltstone gray,
occasional reddish brown, rare green to tan, sub blocky, moderately firm, slightly calcareous, rare

i shale gray, platy to sub platy, moderately soft to firm, non calcareous, carbonaceous in part, no
stain, fluorescence, or cut

i 9400-9410 Shale medium to dark gray, green in part, sub blocky to sub platy, moderately firm to firm,
sandy in part, non calcareous, carbonaceous in part, occasional siltstone dark gray, red brown in
part, sub blocky, slightly calcareous, trace sandstone a/a, rare coal fragments, no stain,
fluorescence, or cut

9410-9420 Siltstone a/a, occasional shale a/a, trace sandstone a/a, rare limestone light gray, micritic, rare
coal fragments, slight mineral fluorescence, no stain or cut

9420-9430 Shale medium to dark gray, occasional light gray to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, non calcareous, carbonaceous in part, abundant siltstone dark gray to
black, rare reddish brown to brown, blocky to sub blocky, moderately firm to hard, non

I calcareous, trace sandstone translucent to white, very fine to fine grained, sub rounded to sub
angular, consolidated, poorly sorted, no porosity, non calcareous, no stain, fluorescence, or cut

i 9430-9440 Siltstone a/a, abundant shale light to medium to dark gray, occasional black, platy to flaky,
moderately soft, laminated in part, non calcareous, trace sandstone a/a, no stain, fluorescence, or
cut

i 9440-9450 Siltstone dark gray to black, occasional light gray to tan to green, blocky, hard, sandy in part,
non calcareous, abundant shale a/a, trace sandstone a/a, rare limestone buff, micritic, hard, no
stain, fluorescence, or cut

9450-9460 Shale black, occasional gray, sub blocky to sub platy to flaky, moderately firm, occasional
moderately soft, carbonaceous, non calcareous, abundant siltstone a/a, trace sandstone a/a, rare
coal fragments, no stain, fluorescence, or cut

9460-9470 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, sandy in part, calcareous, abundant shale a/a, trace sandstone a/a,
no stain, fluorescence, or cut

9470-9480 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, rare coal
fragments, no stain, fluorescence, or cut

9480-9490 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

i 9490-9500 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, calcareous, occasional shale a/a, rare pyrite inclusions, trace
sandstone a/a, very slightly calcareous, no stain, fluorescence, or cut

i 9500-9510 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly

I
stain, fluorescence, or cut

9380-9390 Sandstone translucent to light gray to white, salt and pepper in part, fme to very fine grained,

I sub rounded to sub angular, consolidated, poorly sorted, moderately firm, slightly calcareous,
occasional siltstone a/a, calcareous, trace shale a/a, carbonaceous in part, slight dull orange
fluorescence, no stain or cut

9390-9400 Sandstone translucent to light gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, moderately firm, slightly calcareous, some siltstone gray,
occasional reddish brown, rare green to tan, sub blocky, moderately firm, slightly calcareous, rare

i shale gray, platy to sub platy, moderately soft to firm, non calcareous, carbonaceous in part, no
stain, fluorescence, or cut

i 9400-9410 Shale medium to dark gray, green in part, sub blocky to sub platy, moderately firm to firm,
sandy in part, non calcareous, carbonaceous in part, occasional siltstone dark gray, red brown in
part, sub blocky, slightly calcareous, trace sandstone a/a, rare coal fragments, no stain,
fluorescence, or cut

9410-9420 Siltstone a/a, occasional shale a/a, trace sandstone a/a, rare limestone light gray, micritic, rare
coal fragments, slight mineral fluorescence, no stain or cut

9420-9430 Shale medium to dark gray, occasional light gray to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, non calcareous, carbonaceous in part, abundant siltstone dark gray to
black, rare reddish brown to brown, blocky to sub blocky, moderately firm to hard, non

I calcareous, trace sandstone translucent to white, very fine to fine grained, sub rounded to sub
angular, consolidated, poorly sorted, no porosity, non calcareous, no stain, fluorescence, or cut

i 9430-9440 Siltstone a/a, abundant shale light to medium to dark gray, occasional black, platy to flaky,
moderately soft, laminated in part, non calcareous, trace sandstone a/a, no stain, fluorescence, or
cut

i 9440-9450 Siltstone dark gray to black, occasional light gray to tan to green, blocky, hard, sandy in part,
non calcareous, abundant shale a/a, trace sandstone a/a, rare limestone buff, micritic, hard, no
stain, fluorescence, or cut

9450-9460 Shale black, occasional gray, sub blocky to sub platy to flaky, moderately firm, occasional
moderately soft, carbonaceous, non calcareous, abundant siltstone a/a, trace sandstone a/a, rare
coal fragments, no stain, fluorescence, or cut

9460-9470 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, sandy in part, calcareous, abundant shale a/a, trace sandstone a/a,
no stain, fluorescence, or cut

9470-9480 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, rare coal
fragments, no stain, fluorescence, or cut

9480-9490 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

i 9490-9500 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, calcareous, occasional shale a/a, rare pyrite inclusions, trace
sandstone a/a, very slightly calcareous, no stain, fluorescence, or cut

i 9500-9510 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to
blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly



I
calcareous, rare coal fragments, no stain, fluorescence, or cut

9510-9520 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, rare limestone light gray, micritic, slight dull orange fluorescence, no stain or cut

i
9520-9530 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,

moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, rare limestone light gray, micritic, slight dull orange fluorescence, no stain or cut

i 9530-9540 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,
moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

9540-9550 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,
moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

9550-9560 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown, rare
yellow, sub blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray

I to brown, platy to sub platy, moderately soft, laminated in part, very slightly calcareous, good
trace sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, non calcareous, no stain, fluorescence, or cut

i 9560-9570 Siltstone a/a, abundant shale gray to brown to black, sub platy to sub blocky, moderately soft to
moderately firm, silty in part, carbonaceous in part, non calcareous, trace sandstone a/a, no stain,
fluorescence, or cut

9570-9580 Siltstone gray to brown to green, occasional tan, rare white, blocky to sub blocky, moderately
firm, sandy in part, non calcareous, some shale a/a, trace sandstone a/a, rare calcareous cement,
no stain, fluorescence, or cut

9580-9590 Siltstone gray to brown to green, occasional tan, blocky to sub blocky, moderately firm, sandy
in part, non calcareous, some shale a/a, trace sandstone a/a, rare calcareous cement, no stain,
fluorescence, or cut

9590-9600 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown, rare

i yellow, sub blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray
to brown, platy to sub platy, moderately soft, carbonaceous in part, non calcareous, good trace
sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, rare calcareous cement, no stain, fluorescence, or cut

9600-9610 Siltstone a/a, some shale a/a, good trace sandstone translucent to gray, fine to very fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non to very
slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

9610-9620 Siltstone a/a, some shale a/a, occasional pyrite nodules, good trace sandstone translucent to
gray, fine to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, non to very slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

9620-9630 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown to green,

I rare yellow, sub blocky to blocky, moderately firm, sandy in part, non calcareous, some shale gray
to brown, platy to sub platy, moderately soft, carbonaceous in part, non calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, occasional coal fragments, no stain, fluorescence, or cut

I
calcareous, rare coal fragments, no stain, fluorescence, or cut

9510-9520 Siltstone dark gray to black, occasional light gray to tan to green, rare yellow, sub blocky to

i blocky, moderately soft to firm, calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, rare limestone light gray, micritic, slight dull orange fluorescence, no stain or cut

i
9520-9530 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,

moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, rare limestone light gray, micritic, slight dull orange fluorescence, no stain or cut

i 9530-9540 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,
moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

9540-9550 Siltstone dark gray to black, occasional light gray to tan to green, sub blocky to blocky,
moderately soft to firm, slightly calcareous, abundant shale a/a, trace sandstone a/a, very slightly
calcareous, no stain, fluorescence, or cut

9550-9560 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown, rare
yellow, sub blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray

I to brown, platy to sub platy, moderately soft, laminated in part, very slightly calcareous, good
trace sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, non calcareous, no stain, fluorescence, or cut

i 9560-9570 Siltstone a/a, abundant shale gray to brown to black, sub platy to sub blocky, moderately soft to
moderately firm, silty in part, carbonaceous in part, non calcareous, trace sandstone a/a, no stain,
fluorescence, or cut

9570-9580 Siltstone gray to brown to green, occasional tan, rare white, blocky to sub blocky, moderately
firm, sandy in part, non calcareous, some shale a/a, trace sandstone a/a, rare calcareous cement,
no stain, fluorescence, or cut

9580-9590 Siltstone gray to brown to green, occasional tan, blocky to sub blocky, moderately firm, sandy
in part, non calcareous, some shale a/a, trace sandstone a/a, rare calcareous cement, no stain,
fluorescence, or cut

9590-9600 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown, rare

i
yellow, sub blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray
to brown, platy to sub platy, moderately soft, carbonaceous in part, non calcareous, good trace
sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, rare calcareous cement, no stain, fluorescence, or cut

9600-9610 Siltstone a/a, some shale a/a, good trace sandstone translucent to gray, fine to very fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non to very
slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

9610-9620 Siltstone a/a, some shale a/a, occasional pyrite nodules, good trace sandstone translucent to
gray, fine to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, non to very slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

9620-9630 Siltstone medium to dark gray, occasional light gray to tan to brown to reddish brown to green,

I rare yellow, sub blocky to blocky, moderately firm, sandy in part, non calcareous, some shale gray
to brown, platy to sub platy, moderately soft, carbonaceous in part, non calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, occasional coal fragments, no stain, fluorescence, or cut



9630-9640 Siltstone a/a, some shale a/a, rare pyrite inclusions, trace sandstone translucent to gray to white,
salt and pepper in part, fine to very fine grained, sub rounded to sub angular, consolidated, poorly
sorted, occasional coal fragments, rare limestone gray, micritic, slight mineral fluorescence, no
stain or cut

9640-9650 Siltstone a/a, some shale medium gray to green, sub blocky to platy, moderately firm to hard,

I sandy in part, trace sandstone a/a, occasional coal fragments, rare pyrite inclusions, rare limestone
cream to gray, micritic, no stain, fluorescence, or cut

9650-9660 Siltstone dark gray to dark brown, occasional light brown to reddish brown, sub blocky,

I moderately firm, slightly calcareous, occasional shale a/a, trace sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

i 9660-9670 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, very slightly calcareous, occasional shale a/a, trace sandstone a/a, trace
coal fragments, rare limestone cream to light gray, micritic, no stain, fluorescence, or cut

i 9670-9680 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, non calcareous, occasional shale a/a, trace sandstone a/a, trace
calcareous, trace coal fragments, no stain, fluorescence, or cut

9680-9690 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, slightly calcareous, occasional shale a/a, trace sandstone a/a, trace
calcareous, trace coal fragments, no stain, fluorescence, or cut

9690-9700 Shale medium to dark gray, some light green, sub blocky to sub platy, moderately firm to hard,
sandy in part, abundant siltstone a/a, occasional sandstone a/a, occasional coal fragments, rare
limestone cream, hard, micritic, slight dull orange fluorescence, no stain or cut

9700-9710 Siltstone light to medium gray to reddish brown, rare yellow, sub blocky to blocky, moderately
firm to hard, sandy in part, non calcareous, abundant shale gray to brown, rare white, flaky to
platy, moderately soft to firm, silty in part, laminated in part, carbonaceous in part, non
calcareous, trace sandstone fine to very fine grained, sub rounded to sub angular, consolidated,
poorly sorted, hard, non calcareous, good trace coal fragments, no stain, fluorescence, or cut

9710-9720 Siltstone a/a, abundant shale a/a, trace sandstone fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, very slightly calcareous, trace coal
fragments, no stain, fluorescence, or cut

9720-9730 Siltstone light to medium gray to brown to green, occasional reddish brown, rare yellow to tan,
sub blocky to blocky, moderately firm to hard, sandy in part, non calcareous, abundant shale a/a,
trace sandstone a/a, good trace coal fragments, no stain, fluorescence, or cut

9730-9740 Siltstone light to medium gray to brown, occasional tan to reddish brown, sub blocky to blocky,

I moderately firm to hard, sandy in part, non calcareous, abundant shale gray to brown, rare white,
flaky to platy, moderately soft to firm, laminated in part, carbonaceous in part, non calcareous,
occasional sandstone white to translucent to gray, very fine to fine grained, sub rounded to sub
angular, poorly consolidated to friable, poorly sorted, non calcareous, rare coal fragments, no
stain, fluorescence, or cut

9740-9750 Siltstone a/a, abundant shale a/a, trace sandstone a/a, trace coal fragments, no stain,
fluorescence, or cut

9750-9760 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, pyrite nodules in part, very slightly calcareous,
abundant shale a/a, trace sandstone a/a, trace coal fragments, rare limestone light to medium gray,

9630-9640 Siltstone a/a, some shale a/a, rare pyrite inclusions, trace sandstone translucent to gray to white,
salt and pepper in part, fine to very fine grained, sub rounded to sub angular, consolidated, poorly
sorted, occasional coal fragments, rare limestone gray, micritic, slight mineral fluorescence, no
stain or cut

9640-9650 Siltstone a/a, some shale medium gray to green, sub blocky to platy, moderately firm to hard,

I sandy in part, trace sandstone a/a, occasional coal fragments, rare pyrite inclusions, rare limestone
cream to gray, micritic, no stain, fluorescence, or cut

9650-9660 Siltstone dark gray to dark brown, occasional light brown to reddish brown, sub blocky,

I moderately firm, slightly calcareous, occasional shale a/a, trace sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

i 9660-9670 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, very slightly calcareous, occasional shale a/a, trace sandstone a/a, trace
coal fragments, rare limestone cream to light gray, micritic, no stain, fluorescence, or cut

i 9670-9680 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, non calcareous, occasional shale a/a, trace sandstone a/a, trace
calcareous, trace coal fragments, no stain, fluorescence, or cut

9680-9690 Siltstone dark gray to dark brown, occasional light brown to reddish brown, rare yellow, sub
blocky, moderately firm, slightly calcareous, occasional shale a/a, trace sandstone a/a, trace
calcareous, trace coal fragments, no stain, fluorescence, or cut

9690-9700 Shale medium to dark gray, some light green, sub blocky to sub platy, moderately firm to hard,
sandy in part, abundant siltstone a/a, occasional sandstone a/a, occasional coal fragments, rare
limestone cream, hard, micritic, slight dull orange fluorescence, no stain or cut

9700-9710 Siltstone light to medium gray to reddish brown, rare yellow, sub blocky to blocky, moderately
firm to hard, sandy in part, non calcareous, abundant shale gray to brown, rare white, flaky to
platy, moderately soft to firm, silty in part, laminated in part, carbonaceous in part, non
calcareous, trace sandstone fine to very fine grained, sub rounded to sub angular, consolidated,
poorly sorted, hard, non calcareous, good trace coal fragments, no stain, fluorescence, or cut

9710-9720 Siltstone a/a, abundant shale a/a, trace sandstone fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, very slightly calcareous, trace coal
fragments, no stain, fluorescence, or cut

9720-9730 Siltstone light to medium gray to brown to green, occasional reddish brown, rare yellow to tan,
sub blocky to blocky, moderately firm to hard, sandy in part, non calcareous, abundant shale a/a,
trace sandstone a/a, good trace coal fragments, no stain, fluorescence, or cut

9730-9740 Siltstone light to medium gray to brown, occasional tan to reddish brown, sub blocky to blocky,

I moderately firm to hard, sandy in part, non calcareous, abundant shale gray to brown, rare white,
flaky to platy, moderately soft to firm, laminated in part, carbonaceous in part, non calcareous,
occasional sandstone white to translucent to gray, very fine to fine grained, sub rounded to sub
angular, poorly consolidated to friable, poorly sorted, non calcareous, rare coal fragments, no
stain, fluorescence, or cut

9740-9750 Siltstone a/a, abundant shale a/a, trace sandstone a/a, trace coal fragments, no stain,
fluorescence, or cut

9750-9760 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, pyrite nodules in part, very slightly calcareous,
abundant shale a/a, trace sandstone a/a, trace coal fragments, rare limestone light to medium gray,



micritic, hard, argillaceous in part, no stain, fluorescence, or cut

9760-9770 Siltstone light to medium gray to green, occasional dark gray to black to brown to reddish

I brown, sub blocky to blocky, moderately firm, sandy in part, non calcareous, abundant shale a/a,
trace sandstone a/a, occasional coal fragments, no stain, fluorescence, or cut

i 9770-9780 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, non calcareous, abundant shale a/a, trace
sandstone a/a, rare coal fragments, no stain, fluorescence, or cut

i 9780-9790 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, non calcareous, abundant shale a/a, trace sandstone a/a, rare
coal fragments, rare limestone dark gray to brown, hard, sandy in part, slight dull orange
fluorescence, no stain or cut

9790-9800 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm, sandy
in part, carbonaceous in part, abundant siltstone a/a, trace sandstone a/a, rare coal fragments, rare
limestone a/a, no stain, fluorescence, or cut

9800-9810 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm, sandy

i in part, carbonaceous in part, abundant siltstone a/a, trace sandstone translucent to white, salt and
pepper in part, fine to very fine grained, rare coarse grained translucent quartz, poorly
consolidated to friable, non calcareous, rare coal fragments, rare limestone cream, hard, sandy in
part, no stain, fluorescence, or cut

9810-9820 Shale a/a, occasional siltstone a/a, trace sandstone translucent to white, salt and pepper in part,
fine to very fine grained, poorly consolidated to friable, slightly calcareous, rare coal fragments,
slight mineral fluorescence, no stain or cut

9820-9830 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm to hard,
sandy in part, carbonaceous in part, slightly calcareous, occasional siltstone a/a, slightly
calcareous, rare sandstone a/a, trace coal fragments, rare limestone cream to light brown, micritic,
no stain, fluorescence, or cut

i 9830-9840 Siltstone light to medium gray to brown, occasional tan to reddish brown to green, sub blocky
to blocky, moderately firm to hard, sandy in part, very slightly calcareous, abundant shale gray to
brown to green, flaky to platy, moderately soft to firm, carbonaceous in part, non calcareous, trace

i sandstone white to translucent to gray, salt and pepper in part, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to friable, poorly sorted, non calcareous, rare coal
fragments, rare limestone buff to gray, micritic, no stain, fluorescence, or cut

i 9840-9850 Shale a/a, abundant siltstone a/a, trace sandstone a/a, rare limestone a/a, no stain, fluorescence,
or cut

i 9850-9860 Siltstone light to medium gray to brown, occasional tan to reddish brown to green, sub blocky
to blocky, moderately firm to hard, sandy in part, calcareous, abundant shale a/a, good trace
sandstone white to translucent to gray, salt and pepper in part, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to friable, poorly sorted, calcareous in part, good
trace coal fragments, rare limestone buff to gray, micritic, no stain, fluorescence, or cut

9860-9870 Shale a/a, abundant siltstone light to medium gray to reddish brown, occasional green, sub

i blocky to blocky, moderately firm to hard, sandy in part, non calcareous, trace sandstone a/a,
occasional coal fragments, no stain, fluorescence, or cut

9870-9880 Shale medium to dark gray, some light green, sub blocky to platy, moderately firm, sandy in

i part, carbonaceous in part, non calcareous, abundant siltstone light to medium gray to reddish
brown, some tan to green, sub blocky to platy, moderately firm to hard, slightly calcareous, trace

micritic, hard, argillaceous in part, no stain, fluorescence, or cut

9760-9770 Siltstone light to medium gray to green, occasional dark gray to black to brown to reddish

I brown, sub blocky to blocky, moderately firm, sandy in part, non calcareous, abundant shale a/a,
trace sandstone a/a, occasional coal fragments, no stain, fluorescence, or cut

i 9770-9780 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, non calcareous, abundant shale a/a, trace
sandstone a/a, rare coal fragments, no stain, fluorescence, or cut

i 9780-9790 Siltstone light to medium gray, occasional dark gray to black to brown to reddish brown, sub
blocky to blocky, moderately firm, non calcareous, abundant shale a/a, trace sandstone a/a, rare
coal fragments, rare limestone dark gray to brown, hard, sandy in part, slight dull orange
fluorescence, no stain or cut

9790-9800 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm, sandy
in part, carbonaceous in part, abundant siltstone a/a, trace sandstone a/a, rare coal fragments, rare
limestone a/a, no stain, fluorescence, or cut

9800-9810 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm, sandy

i in part, carbonaceous in part, abundant siltstone a/a, trace sandstone translucent to white, salt and
pepper in part, fine to very fine grained, rare coarse grained translucent quartz, poorly
consolidated to friable, non calcareous, rare coal fragments, rare limestone cream, hard, sandy in
part, no stain, fluorescence, or cut

9810-9820 Shale a/a, occasional siltstone a/a, trace sandstone translucent to white, salt and pepper in part,
fine to very fine grained, poorly consolidated to friable, slightly calcareous, rare coal fragments,
slight mineral fluorescence, no stain or cut

9820-9830 Shale dark to medium gray, some light green, sub blocky to sub platy, moderately firm to hard,
sandy in part, carbonaceous in part, slightly calcareous, occasional siltstone a/a, slightly
calcareous, rare sandstone a/a, trace coal fragments, rare limestone cream to light brown, micritic,
no stain, fluorescence, or cut

i 9830-9840 Siltstone light to medium gray to brown, occasional tan to reddish brown to green, sub blocky
to blocky, moderately firm to hard, sandy in part, very slightly calcareous, abundant shale gray to
brown to green, flaky to platy, moderately soft to firm, carbonaceous in part, non calcareous, trace

i sandstone white to translucent to gray, salt and pepper in part, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to friable, poorly sorted, non calcareous, rare coal
fragments, rare limestone buff to gray, micritic, no stain, fluorescence, or cut

i 9840-9850 Shale a/a, abundant siltstone a/a, trace sandstone a/a, rare limestone a/a, no stain, fluorescence,
or cut

i 9850-9860 Siltstone light to medium gray to brown, occasional tan to reddish brown to green, sub blocky
to blocky, moderately firm to hard, sandy in part, calcareous, abundant shale a/a, good trace
sandstone white to translucent to gray, salt and pepper in part, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to friable, poorly sorted, calcareous in part, good
trace coal fragments, rare limestone buff to gray, micritic, no stain, fluorescence, or cut

9860-9870 Shale a/a, abundant siltstone light to medium gray to reddish brown, occasional green, sub

i blocky to blocky, moderately firm to hard, sandy in part, non calcareous, trace sandstone a/a,
occasional coal fragments, no stain, fluorescence, or cut

9870-9880 Shale medium to dark gray, some light green, sub blocky to platy, moderately firm, sandy in

i part, carbonaceous in part, non calcareous, abundant siltstone light to medium gray to reddish
brown, some tan to green, sub blocky to platy, moderately firm to hard, slightly calcareous, trace



I
sandstone a/a, rare limestone cream, micritic, occasional coal fragments, no stain, fluorescence, or
cut

i 9880-9890 Siltstone gray to brown, occasional reddish brown to green, sub blocky to blocky, moderately
firm to hard, sandy in part, non calcareous, abundant sandstone translucent to gray to salt and
pepper, fine to very fine grained, rare medium grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, moderately hard, non calcareous, some shale a/a, no stain,
fluorescence, or cut

9890-9900 Siltstone a/a, slightly to very calcareous, abundant sandstone a/a, calcareous cement, some
shale a/a, very slightly calcareous, trace coal fragments, no stain, fluorescence, or cut

9900-9910 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub rounded

I to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a non calcareous, occasional shale a/a non calcareous, rare dull orange mineral
fluorescence, no stain or cut

i 9910-9920 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub rounded
to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a, non calcareous, occasional shale a/a, non calcareous, pyrite laminations and nodules,
rare dull orange mineral fluorescence, no stain or cut

9920-9930 Sandstone translucent to white to gray to salt and pepper, fine to medium grained, sub rounded
to sub angular to angular, poorly consolidated, poorly sorted, moderately hard, non calcareous,

I abundant siltstone a/a, non calcareous, occasional shale a/a, non calcareous, rare coal fragments,
no stain, fluorescence, or cut

9930-9940 Sandstone a/a, some siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

9940-9950 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, sub rounded

I
to sub angular to angular, consolidated, poorly sorted, moderately hard, non porosity, rare pyrite
nodules, occasional siltstone a/a, slightly calcareous, trace shale a/a, non calcareous, rare
limestone cream to light gray, hard, micritic, slight mineral fluorescence, no stain or cut

i 9950-9960 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, sub rounded
to sub angular to angular, consolidated, poorly sorted, moderately firm, very slightly calcareous,
occasional siltstone a/a, slightly calcareous, trace shale a/a, non calcareous, trace coal fragments,
no stain, fluorescence, or cut

9960-9970 Sandstone a/a, occasional siltstone a/a, occasional coal fragments, trace shale a/a, no stain,
fluorescence, or cut

9970-9980 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very
fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, moderately firm,

i very slightly calcareous, occasional siltstone a/a, occasional shale, trace coal fragments, slight
mineral fluorescence, no stain or cut

9980-9990 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very

I fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, moderately firm,
non calcareous, occasional siltstone a/a, occasional shale a/a, rare coal fragments, slight mineral
fluorescence, no stain or cut

9990-10000 Sandstone a/a, occasional siltstone a/a, trace shale a/a, rare coal fragments, rare limestone
light gray, hard, micritic, no stain, fluorescence, or cut

i

I
sandstone a/a, rare limestone cream, micritic, occasional coal fragments, no stain, fluorescence, or
cut

i 9880-9890 Siltstone gray to brown, occasional reddish brown to green, sub blocky to blocky, moderately
firm to hard, sandy in part, non calcareous, abundant sandstone translucent to gray to salt and
pepper, fine to very fine grained, rare medium grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, moderately hard, non calcareous, some shale a/a, no stain,
fluorescence, or cut

9890-9900 Siltstone a/a, slightly to very calcareous, abundant sandstone a/a, calcareous cement, some
shale a/a, very slightly calcareous, trace coal fragments, no stain, fluorescence, or cut

9900-9910 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub rounded

I to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a non calcareous, occasional shale a/a non calcareous, rare dull orange mineral
fluorescence, no stain or cut

i 9910-9920 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub rounded
to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous, abundant
siltstone a/a, non calcareous, occasional shale a/a, non calcareous, pyrite laminations and nodules,
rare dull orange mineral fluorescence, no stain or cut

9920-9930 Sandstone translucent to white to gray to salt and pepper, fine to medium grained, sub rounded
to sub angular to angular, poorly consolidated, poorly sorted, moderately hard, non calcareous,

I abundant siltstone a/a, non calcareous, occasional shale a/a, non calcareous, rare coal fragments,
no stain, fluorescence, or cut

9930-9940 Sandstone a/a, some siltstone a/a, occasional shale a/a, no stain, fluorescence, or cut

9940-9950 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, sub rounded

I
to sub angular to angular, consolidated, poorly sorted, moderately hard, non porosity, rare pyrite
nodules, occasional siltstone a/a, slightly calcareous, trace shale a/a, non calcareous, rare
limestone cream to light gray, hard, micritic, slight mineral fluorescence, no stain or cut

i 9950-9960 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, sub rounded
to sub angular to angular, consolidated, poorly sorted, moderately firm, very slightly calcareous,
occasional siltstone a/a, slightly calcareous, trace shale a/a, non calcareous, trace coal fragments,
no stain, fluorescence, or cut

9960-9970 Sandstone a/a, occasional siltstone a/a, occasional coal fragments, trace shale a/a, no stain,
fluorescence, or cut

9970-9980 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very
fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, moderately firm,

i very slightly calcareous, occasional siltstone a/a, occasional shale, trace coal fragments, slight
mineral fluorescence, no stain or cut

9980-9990 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very

I fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, moderately firm,
non calcareous, occasional siltstone a/a, occasional shale a/a, rare coal fragments, slight mineral
fluorescence, no stain or cut

9990-10000 Sandstone a/a, occasional siltstone a/a, trace shale a/a, rare coal fragments, rare limestone
light gray, hard, micritic, no stain, fluorescence, or cut

i



I
10000-10010 Sandstone a/a, occasional siltstone a/a, trace shale a/a, rare coal fragments, slight mineral

fluorescence, no stain or cut

i 10010-10020 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very
fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, firm, no porosity,
occasional siltstone a/a, trace shale a/a, rare coal fragments, no stain, fluorescence, or cut

10020-10030 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous,
abundant siltstone gray to brown, occasional reddish brown to tan to green, rare yellow, sub

i blocky to blocky, moderately firm, sandy in part, non calcareous, some shale gray to brown, sub
platy, moderately firm, silty in part, carbonaceous in part, non calcareous, trace coal fragments, no
stain, fluorescence, or cut

10030-10040 Sandstone a/a, some siltstone a/a, occasional shale a/a, rare limestone light to medium gray,
hard, micritic, rare coal fragments, no stain, fluorescence, or cut

i 10040-10050 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, poorly sorted, moderately hard, non calcareous,
occasional siltstone gray to brown, occasional reddish brown to tan to green, rare yellow, sub

i blocky to blocky, moderately firm, very slightly calcareous, some shale a/a, rare coal fragments,
no stain, fluorescence, or cut

10050-10060 Sandstone a/a, occasional shale medium to dark gray, some light green, sub blocky to platy,

I moderately firm to soft, sandy in part, carbonaceous in part, trace siltstone a/a, rare coal
fragments, slight mineral fluorescence, no stain or cut

i 10060-10070 Sandstone translucent to cream to white, some gray, salt and pepper, medium to fine grained,
some coarse grained, angular to sub rounded, moderately consolidated, poorly sorted, moderately
hard, no porosity, some clay cement, some pyrite nodules, occasional shale medium to dark gray,
some light green, sub blocky to sub platy, moderately firm to soft, sandy in part, non calcareous,
carbonaceous in part, occasional siltstone a/a, trace coal fragments, no stain, fluorescence, or cut

10070-10080 Sandstone translucent to white, some gray to salt and pepper, coarse to medium grained,

I some fine to very fine grained, angular to sub rounded, moderately consolidated, poorly sorted,
moderately hard, no porosity, very slightly calcareous, some pyrite nodules, some shale a/a, trace
siltstone a/a, rare coal fragments, no stain, fluorescence, or cut

10080-10090 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, trace coal fragments, no stain,
fluorescence, or cut

i 10090-10100 Siltstone gray to brown, occasional reddish brown to tan, rare yellow, sub blocky to blocky,
moderately firm to hard, sandy in part, non calcareous, abundant sandstone a/a, occasional shale
a/a, rare coal fragments, no stain, fluorescence, or cut

10100-10110 Siltstone gray to brown, occasional reddish brown to tan, rare yellow, sub blocky to blocky,
moderately firm to hard, sandy in part, non calcareous, abundant shale a/a, some disseminated
pyrite, occasional sandstone a/a, some pyrite nodules, rare limestone cream to buff, rare coal
fragments, no stain, fluorescence, or cut

10110-10120 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to blocky, moderately

I firm to hard, sandy in part, very slightly calcareous, abundant shale a/a, some disseminated pyrite,
occasional sandstone a/a, trace coal fragments, rare limestone cream to buff, no stain,
fluorescence, or cut

i 10120-10130 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, calcareous, occasional shale a/a, some disseminated pyrite, pyrite

I
10000-10010 Sandstone a/a, occasional siltstone a/a, trace shale a/a, rare coal fragments, slight mineral

fluorescence, no stain or cut

i 10010-10020 Sandstone translucent to white to gray to salt and pepper, medium to fine grained, some very
fine grained, sub rounded to sub angular to angular, consolidated, poorly sorted, firm, no porosity,
occasional siltstone a/a, trace shale a/a, rare coal fragments, no stain, fluorescence, or cut

10020-10030 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, poorly consolidated, poorly sorted, moderately hard, non calcareous,
abundant siltstone gray to brown, occasional reddish brown to tan to green, rare yellow, sub

i blocky to blocky, moderately firm, sandy in part, non calcareous, some shale gray to brown, sub
platy, moderately firm, silty in part, carbonaceous in part, non calcareous, trace coal fragments, no
stain, fluorescence, or cut

10030-10040 Sandstone a/a, some siltstone a/a, occasional shale a/a, rare limestone light to medium gray,
hard, micritic, rare coal fragments, no stain, fluorescence, or cut

i 10040-10050 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, poorly sorted, moderately hard, non calcareous,
occasional siltstone gray to brown, occasional reddish brown to tan to green, rare yellow, sub

i blocky to blocky, moderately firm, very slightly calcareous, some shale a/a, rare coal fragments,
no stain, fluorescence, or cut

10050-10060 Sandstone a/a, occasional shale medium to dark gray, some light green, sub blocky to platy,

I moderately firm to soft, sandy in part, carbonaceous in part, trace siltstone a/a, rare coal
fragments, slight mineral fluorescence, no stain or cut

i 10060-10070 Sandstone translucent to cream to white, some gray, salt and pepper, medium to fine grained,
some coarse grained, angular to sub rounded, moderately consolidated, poorly sorted, moderately
hard, no porosity, some clay cement, some pyrite nodules, occasional shale medium to dark gray,
some light green, sub blocky to sub platy, moderately firm to soft, sandy in part, non calcareous,
carbonaceous in part, occasional siltstone a/a, trace coal fragments, no stain, fluorescence, or cut

10070-10080 Sandstone translucent to white, some gray to salt and pepper, coarse to medium grained,

I some fine to very fine grained, angular to sub rounded, moderately consolidated, poorly sorted,
moderately hard, no porosity, very slightly calcareous, some pyrite nodules, some shale a/a, trace
siltstone a/a, rare coal fragments, no stain, fluorescence, or cut

10080-10090 Sandstone a/a, abundant shale a/a, occasional siltstone a/a, trace coal fragments, no stain,
fluorescence, or cut

i 10090-10100 Siltstone gray to brown, occasional reddish brown to tan, rare yellow, sub blocky to blocky,
moderately firm to hard, sandy in part, non calcareous, abundant sandstone a/a, occasional shale
a/a, rare coal fragments, no stain, fluorescence, or cut

10100-10110 Siltstone gray to brown, occasional reddish brown to tan, rare yellow, sub blocky to blocky,
moderately firm to hard, sandy in part, non calcareous, abundant shale a/a, some disseminated
pyrite, occasional sandstone a/a, some pyrite nodules, rare limestone cream to buff, rare coal
fragments, no stain, fluorescence, or cut

10110-10120 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to blocky, moderately

I firm to hard, sandy in part, very slightly calcareous, abundant shale a/a, some disseminated pyrite,
occasional sandstone a/a, trace coal fragments, rare limestone cream to buff, no stain,
fluorescence, or cut

i 10120-10130 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, calcareous, occasional shale a/a, some disseminated pyrite, pyrite



I nodules, occasional sandstone a/a, trace coal fragments, slight mineral fluorescence, no stain or
cut

i 10130-10140 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, calcareous, occasional shale a/a, some disseminated pyrite, occasional
sandstone a/a, trace coal fragments, slight mineral fluorescence, no stain or cut

10140-10150 Siltstone a/a, occasional shale a/a, some sandstone a/a, rare coal fragments, no stain,
fluorescence, or cut

i 10150-10160 Siltstone medium to dark gray to black, occasional tan to brown, rare reddish brown, sub
blocky to blocky, moderately firm, sandy in part, non calcareous, occasional shale gray to brown,
sub platy to sub blocky, moderately firm, occasional pyrite laminations, carbonaceous in part,

I silty in part, non calcareous, some sandstone translucent to gray to salt and pepper, fine to very
fine grained, poorly consolidated, poorly sorted, moderately hard, non calcareous, no stain,
fluorescence, or cut

i 10160-10170 Siltstone a/a, slightly calcareous, some shale a/a, occasional sandstone a/a, no stain,
fluorescence, or cut

i 10170-10180 Siltstone medium to dark gray to black, occasional tan to brown, sub blocky to blocky,
moderately firm, very sandy in part, calcareous, occasional shale gray to brown, sub platy to sub
blocky, moderately firm, carbonaceous in part, silty in part, calcareous, some sandstone
translucent to gray to salt and pepper, fine to very fine grained, poorly consolidated, poorly
sorted, moderately hard, non calcareous, no stain, fluorescence, or cut

10180-10190 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, moderately hard, slightly calcareous,
occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

10190-10200 Siltstone medium to dark gray, rare green to tan, sub blocky to blocky, moderately firm, very

I sandy, calcareous, some shale a/a, some sandstone translucent to gray to salt and pepper, fine to
very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

10200-10210 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
very sandy, very calcareous, some shale a/a, some sandstone translucent to gray to salt and
pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, very calcareous, trace coal fragments, no stain, fluorescence, or cut

10210-10220 Siltstone a/a, abundant sandstone a/a, some shale a/a, no stain, fluorescence, or cut

10220-10230 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, poorly consolidated to unconsolidated, non to slightly calcareous, abundant siltstone

i medium to dark gray, occasional black to brown, sub blocky to blocky, moderately firm, very
sandy, calcareous, some shale gray to brown, rare white, platy to sub platy, moderately soft,
carbonaceous in part, non calcareous, no stain, fluorescence, or cut

i 10230-10240 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, unconsolidated to poorly consolidated, slightly calcareous, abundant siltstone a/a,
some shale gray to brown, platy to sub platy, moderately soft, carbonaceous in part, non
calcareous, occasional coal fragments, no stain, fluorescence, or cut

10240-10250 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, unconsolidated to poorly consolidated, slightly calcareous, abundant siltstone a/a,
some shale gray to brown, platy to sub platy, moderately soft, carbonaceous in part, non

I nodules, occasional sandstone a/a, trace coal fragments, slight mineral fluorescence, no stain or
cut

i 10130-10140 Siltstone gray to brown, occasional reddish brown to tan, sub blocky to sub platy, moderately
firm to hard, sandy in part, calcareous, occasional shale a/a, some disseminated pyrite, occasional
sandstone a/a, trace coal fragments, slight mineral fluorescence, no stain or cut

10140-10150 Siltstone a/a, occasional shale a/a, some sandstone a/a, rare coal fragments, no stain,
fluorescence, or cut

i 10150-10160 Siltstone medium to dark gray to black, occasional tan to brown, rare reddish brown, sub
blocky to blocky, moderately firm, sandy in part, non calcareous, occasional shale gray to brown,
sub platy to sub blocky, moderately firm, occasional pyrite laminations, carbonaceous in part,

I silty in part, non calcareous, some sandstone translucent to gray to salt and pepper, fine to very
fine grained, poorly consolidated, poorly sorted, moderately hard, non calcareous, no stain,
fluorescence, or cut

i 10160-10170 Siltstone a/a, slightly calcareous, some shale a/a, occasional sandstone a/a, no stain,
fluorescence, or cut

i 10170-10180 Siltstone medium to dark gray to black, occasional tan to brown, sub blocky to blocky,
moderately firm, very sandy in part, calcareous, occasional shale gray to brown, sub platy to sub
blocky, moderately firm, carbonaceous in part, silty in part, calcareous, some sandstone
translucent to gray to salt and pepper, fine to very fine grained, poorly consolidated, poorly
sorted, moderately hard, non calcareous, no stain, fluorescence, or cut

10180-10190 Sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, moderately hard, slightly calcareous,
occasional siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

10190-10200 Siltstone medium to dark gray, rare green to tan, sub blocky to blocky, moderately firm, very

I sandy, calcareous, some shale a/a, some sandstone translucent to gray to salt and pepper, fine to
very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

10200-10210 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
very sandy, very calcareous, some shale a/a, some sandstone translucent to gray to salt and
pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, very calcareous, trace coal fragments, no stain, fluorescence, or cut

10210-10220 Siltstone a/a, abundant sandstone a/a, some shale a/a, no stain, fluorescence, or cut

10220-10230 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, poorly consolidated to unconsolidated, non to slightly calcareous, abundant siltstone

i medium to dark gray, occasional black to brown, sub blocky to blocky, moderately firm, very
sandy, calcareous, some shale gray to brown, rare white, platy to sub platy, moderately soft,
carbonaceous in part, non calcareous, no stain, fluorescence, or cut

i 10230-10240 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, unconsolidated to poorly consolidated, slightly calcareous, abundant siltstone a/a,
some shale gray to brown, platy to sub platy, moderately soft, carbonaceous in part, non
calcareous, occasional coal fragments, no stain, fluorescence, or cut

10240-10250 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
sub angular, unconsolidated to poorly consolidated, slightly calcareous, abundant siltstone a/a,
some shale gray to brown, platy to sub platy, moderately soft, carbonaceous in part, non



I
calcareous, occasional coal fragments, no stain, fluorescence, or cut

10250-10260 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,

i very sandy, very calcareous, some shale a/a, some sandstone translucent to gray to salt and
pepper, fine to very fine grained, sub rounded to sub angular, consolidated, calcareous, trace coal
fragments, no stain, fluorescence, or cut

10260-10270 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
very sandy, very calcareous, some shale medium to dark gray to dark brown, some light green,
sub blocky to platy, moderately firm to soft, sandy in part, carbonaceous in part, some sandstone
a/a, trace coal fragments, no stain, fluorescence, or cut

10270-10280 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,

I calcareous, some shale medium to dark gray to dark brown, some light green, sub blocky to platy,
moderately firm to soft, sandy in part, carbonaceous in part, some sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

i 10280-10290 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
some laminated, calcareous, abundant coal black, hard, sub vitreous, good cleating, visible degas,
some shale a/a, some carbonaceous, trace pyrite laminations, some sandstone a/a, no stain,
fluorescence, or cut

10290-10300 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
calcareous, occasional coal a/a, some shale a/a, some carbonaceous, trace sandstone translucent to

I white to salt and pepper, angular to sub rounded, medium to fine grained, poorly sorted,
consolidated, calcareous, no stain, fluorescence, or cut

i 10300-10310 Siltstone a/a, occasional shale a/a, carbonaceous in part, some sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

10310-10320 Sandstone translucent to gray to light brown to salt and pepper, medium to very fine grained,

I angular to sub rounded, consolidated, some loose grains, non calcareous, abundant siltstone a/a,
some shale a/a, trace coal fragments, no stain, fluorescence, or cut

i 10320-10330 Sandstone translucent to gray to light brown to salt and pepper, medium to very fine grained,
angular to sub rounded, poorly consolidated, abundant loose grains, non calcareous, occasional
siltstone a/a, some shale a/a, trace coal fragments, no stain, fluorescence, or cut

10330-10340 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant sandstone a/a, some shale a/a, some carbonaceous, trace coal
fragments, slight dull orange fluorescence, no stain or cut

10340-10350 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant sandstone translucent to white to light gray to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, some shale a/a, some carbonaceous, occasional coal fragments, slight dull orange
fluorescence, no stain or cut

i 13050-10360 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant coal black, moderately firm, sub vitreous, some shale a/a, some
carbonaceous, trace sandstone a/a, no stain, fluorescence, or cut

10360-10370 Siltstone medium to dark gray, occasional light gray to tan, rare yellow, sub blocky to
blocky, moderately firm, sandy, slightly calcareous, some shale medium to dark gray, platy to sub
blocky, moderately soft, carbonaceous in part, slightly calcareous, occasional sandstone

i translucent to gray to salt and pepper, fine to very fine grained, sub rounded to sub angular,
poorly consolidated to friable, calcareous cement, trace coal fragments, no stain, fluorescence, or

I
calcareous, occasional coal fragments, no stain, fluorescence, or cut

10250-10260 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,

i very sandy, very calcareous, some shale a/a, some sandstone translucent to gray to salt and
pepper, fine to very fine grained, sub rounded to sub angular, consolidated, calcareous, trace coal
fragments, no stain, fluorescence, or cut

10260-10270 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
very sandy, very calcareous, some shale medium to dark gray to dark brown, some light green,
sub blocky to platy, moderately firm to soft, sandy in part, carbonaceous in part, some sandstone
a/a, trace coal fragments, no stain, fluorescence, or cut

10270-10280 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,

I calcareous, some shale medium to dark gray to dark brown, some light green, sub blocky to platy,
moderately firm to soft, sandy in part, carbonaceous in part, some sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

i 10280-10290 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
some laminated, calcareous, abundant coal black, hard, sub vitreous, good cleating, visible degas,
some shale a/a, some carbonaceous, trace pyrite laminations, some sandstone a/a, no stain,
fluorescence, or cut

10290-10300 Siltstone medium to dark gray, rare light gray to tan, sub blocky to blocky, moderately firm,
calcareous, occasional coal a/a, some shale a/a, some carbonaceous, trace sandstone translucent to

I white to salt and pepper, angular to sub rounded, medium to fine grained, poorly sorted,
consolidated, calcareous, no stain, fluorescence, or cut

i 10300-10310 Siltstone a/a, occasional shale a/a, carbonaceous in part, some sandstone a/a, trace coal
fragments, no stain, fluorescence, or cut

10310-10320 Sandstone translucent to gray to light brown to salt and pepper, medium to very fine grained,

I angular to sub rounded, consolidated, some loose grains, non calcareous, abundant siltstone a/a,
some shale a/a, trace coal fragments, no stain, fluorescence, or cut

i 10320-10330 Sandstone translucent to gray to light brown to salt and pepper, medium to very fine grained,
angular to sub rounded, poorly consolidated, abundant loose grains, non calcareous, occasional
siltstone a/a, some shale a/a, trace coal fragments, no stain, fluorescence, or cut

10330-10340 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant sandstone a/a, some shale a/a, some carbonaceous, trace coal
fragments, slight dull orange fluorescence, no stain or cut

10340-10350 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant sandstone translucent to white to light gray to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, some shale a/a, some carbonaceous, occasional coal fragments, slight dull orange
fluorescence, no stain or cut

i 13050-10360 Siltstone medium to dark gray, rare light gray to tan, sub blocky to sub platy, moderately
firm, calcareous, abundant coal black, moderately firm, sub vitreous, some shale a/a, some
carbonaceous, trace sandstone a/a, no stain, fluorescence, or cut

10360-10370 Siltstone medium to dark gray, occasional light gray to tan, rare yellow, sub blocky to
blocky, moderately firm, sandy, slightly calcareous, some shale medium to dark gray, platy to sub
blocky, moderately soft, carbonaceous in part, slightly calcareous, occasional sandstone

i translucent to gray to salt and pepper, fine to very fine grained, sub rounded to sub angular,
poorly consolidated to friable, calcareous cement, trace coal fragments, no stain, fluorescence, or



I
cut

10370-10380 Siltstone a/a, abundant coal black, moderately hard, sub vitreous, conchoidal fracture, visible
degas, some shale a/a, trace sandstone a/a, no stain, fluorescence, or cut

10380-10390 Siltstone a/a, some coal a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence,
or cut

10390-10400 Siltstone medium to dark gray, occasional light gray to tan to white, rare green, sub blocky to
blocky, moderately firm, sandy, calcareous, some coal a/a, some shale a/a, occasional sandstone
a/a, no stain, fluorescence, or cut

10400-10410 Siltstone a/a, some shale a/a, trace sandstone a/a, abundant coal fragments, no stain,
fluorescence, or cut

10410-10420 Siltstone medium to dark gray, occasional light gray to tan, rare green, sub blocky to blocky,
moderately firm, sandy, slightly calcareous, some shale a/a, trace sandstone a/a, occasional coal
fragments, no stain, fluorescence, or cut

10420-10430 Siltstone a/a, some shale a/a, trace sandstone a/a, abundant coal fragments, no stain,
fluorescence, or cut

10430-10440 Coal black, hard, sub vitreous, occasional siltstone medium to dark gray to brown, some
reddish brown, sub blocky to sub platy, calcareous, some shale a/a, abundant loose quartz grains,
coarse to medium grains, no stain, fluorescence, or cut

10440-10450 Siltstone medium to dark gray, occasional light gray to tan, occasional reddish brown, sub

i blocky to sub platy, moderately firm, calcareous, some shale a/a, occasional loose quartz medium
to coarse grains, trace coal fragments, no stain, fluorescence, or cut

10450-10460 Siltstone medium to dark gray, occasional light gray, sub blocky to blocky, moderately hard,

I sandy in part, calcareous, some sandstone translucent to gray to salt and pepper, fine to very fine
grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non
calcareous, occasional shale gray, sub platy to sub blocky, moderately firm, carbonaceous in part,
non calcareous, abundant coal fragments (cavings?), no stain, fluorescence, or cut

10460-10470 Siltstone a/a, abundant sandstone translucent to gray to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, unconsolidated, rare poorly consolidated, poorly sorted, non
calcareous, some shale a/a, abundant coal fragments (cavings?), no stain, fluorescence, or cut

10470-10480 Sandstone translucent to gray to white, fine to very fine grained, sub rounded to rounded to

i sub angular, unconsolidated, non calcareous, abundant siltstone a/a, some shale a/a, abundant coal
fragments, no stain, fluorescence, or cut

i 10480-10490 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, moderately firm,
slightly calcareous, abundant siltstone light to medium gray, occasional tan to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, slightly calcareous, occasional shale gray, sub

i platy to platy, moderately soft to firm, silty in part, very slightly calcareous, abundant coal
fragments, rare limestone buff, hard, micritic, no stain, fluorescence, or cut

i 10490-10500 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, calcareous, abundant siltstone a/a, some
shale a/a, abundant coal fragments, no stain, fluorescence, or cut

i

I
cut

10370-10380 Siltstone a/a, abundant coal black, moderately hard, sub vitreous, conchoidal fracture, visible
degas, some shale a/a, trace sandstone a/a, no stain, fluorescence, or cut

10380-10390 Siltstone a/a, some coal a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence,
or cut

10390-10400 Siltstone medium to dark gray, occasional light gray to tan to white, rare green, sub blocky to
blocky, moderately firm, sandy, calcareous, some coal a/a, some shale a/a, occasional sandstone
a/a, no stain, fluorescence, or cut

10400-10410 Siltstone a/a, some shale a/a, trace sandstone a/a, abundant coal fragments, no stain,
fluorescence, or cut

10410-10420 Siltstone medium to dark gray, occasional light gray to tan, rare green, sub blocky to blocky,
moderately firm, sandy, slightly calcareous, some shale a/a, trace sandstone a/a, occasional coal
fragments, no stain, fluorescence, or cut

10420-10430 Siltstone a/a, some shale a/a, trace sandstone a/a, abundant coal fragments, no stain,
fluorescence, or cut

10430-10440 Coal black, hard, sub vitreous, occasional siltstone medium to dark gray to brown, some
reddish brown, sub blocky to sub platy, calcareous, some shale a/a, abundant loose quartz grains,
coarse to medium grains, no stain, fluorescence, or cut

10440-10450 Siltstone medium to dark gray, occasional light gray to tan, occasional reddish brown, sub

i blocky to sub platy, moderately firm, calcareous, some shale a/a, occasional loose quartz medium
to coarse grains, trace coal fragments, no stain, fluorescence, or cut

10450-10460 Siltstone medium to dark gray, occasional light gray, sub blocky to blocky, moderately hard,

I sandy in part, calcareous, some sandstone translucent to gray to salt and pepper, fine to very fine
grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, non
calcareous, occasional shale gray, sub platy to sub blocky, moderately firm, carbonaceous in part,
non calcareous, abundant coal fragments (cavings?), no stain, fluorescence, or cut

10460-10470 Siltstone a/a, abundant sandstone translucent to gray to salt and pepper, fine to very fine

i
grained, sub rounded to sub angular, unconsolidated, rare poorly consolidated, poorly sorted, non
calcareous, some shale a/a, abundant coal fragments (cavings?), no stain, fluorescence, or cut

10470-10480 Sandstone translucent to gray to white, fine to very fine grained, sub rounded to rounded to

i sub angular, unconsolidated, non calcareous, abundant siltstone a/a, some shale a/a, abundant coal
fragments, no stain, fluorescence, or cut

i 10480-10490 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to
rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted, moderately firm,
slightly calcareous, abundant siltstone light to medium gray, occasional tan to reddish brown, sub
blocky to blocky, moderately firm, sandy in part, slightly calcareous, occasional shale gray, sub

i platy to platy, moderately soft to firm, silty in part, very slightly calcareous, abundant coal
fragments, rare limestone buff, hard, micritic, no stain, fluorescence, or cut

i 10490-10500 Sandstone translucent to white to gray, fine to very fine grained, sub rounded to sub angular,
unconsolidated to poorly consolidated, poorly sorted, calcareous, abundant siltstone a/a, some
shale a/a, abundant coal fragments, no stain, fluorescence, or cut

i



i 10500-10510 Sandstone a/a, abundant siltstone a/a, some shale a/a, occasional coal fragments, rare
limestone buff, hard, micritic, no stain, fluorescence, or cut

i 10510-10520 Sandstone a/a, abundant siltstone a/a, some shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i 10520-10530 Siltstone a/a, abundant sandstone a/a, some shale a/a, trace coal fragments, no stain,
fluorescence, or cut

10530-10540 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, poorly consolidated to unconsolidated, poorly sorted, moderately hard, calcareous,
abundant siltstone light to medium gray, occasional tan to reddish brown, sub blocky to blocky,
moderately firm, sandy in part, calcareous, occasional shale gray, sub platy to platy, moderately
soft to firm, silty in part, slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

10540-10550 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to
blocky, moderately firm, very sandy, pyrite nodules, calcareous, abundant sandstone a/a, some
shale a/a, rare coal fragments, no stain, fluorescence, or cut

10550-10560 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to

i blocky, moderately firm, very sandy, calcareous, some shale a/a, trace sandstone a/a, rare coal
fragments, no stain, fluorescence, or cut

10560-10570 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to

i blocky, moderately firm, sandy in part, calcareous, occasional sandstone translucent to white to
light gray to salt and pepper, medium to fine to very fine grained, sub angular to sub rounded,
poorly sorted, moderately consolidated, slightly calcareous, rare shale a/a, trace coal fragments,
no stain, fluorescence, or cut

10570-10580 Siltstone a/a, occasional sandstone translucent to white to light gray, salt and pepper in part,
medium to fine to very fine grained, sub angular to sub rounded, poorly sorted, moderately

I consolidated, slightly calcareous, occasional shale a/a, rare coal fragments, no stain, fluorescence,
or cut

i 10580-10590 Siltstone a/a, occasional sandstone a/a, occasional shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i
10590-10600 Siltstone reddish brown to medium gray, occasional dark gray, rare light gray to tan, sub

blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray to brown,
sub platy to sub blocky, moderately firm, silty in part, carbonaceous in part, slightly calcareous,
occasional sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, very slightly calcareous cement, rare
dull orange mineral fluorescence, no stain or cut

i
10600-10610 Siltstone dark gray to black, occasional reddish brown to medium gray, rare yellow to green

to tan, sub blocky to blocky, moderately firm, very sandy, slightly calcareous, some shale a/a,
occasional sandstone a/a, rare coal fragments (cavings?), no stain, fluorescence, or cut

10610-10620 Siltstone a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence, or cut

10620-10630 Sandstone gray to translucent to salt and pepper, very fine to fine grained, sub rounded to

i sub angular, consolidated, moderately to poorly sorted, very calcareous, abundant siltstone a/a,
some shale a/a, no stain, fluorescence, or cut

10630-10640 Sandstone medium to dark gray to translucent to salt and pepper, very fine to fine grained,
sub rounded to sub angular, consolidated, moderately to poorly sorted, very calcareous, abundant

i 10500-10510 Sandstone a/a, abundant siltstone a/a, some shale a/a, occasional coal fragments, rare
limestone buff, hard, micritic, no stain, fluorescence, or cut

i 10510-10520 Sandstone a/a, abundant siltstone a/a, some shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i
10520-10530 Siltstone a/a, abundant sandstone a/a, some shale a/a, trace coal fragments, no stain,

fluorescence, or cut

10530-10540 Sandstone translucent to gray to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, poorly consolidated to unconsolidated, poorly sorted, moderately hard, calcareous,
abundant siltstone light to medium gray, occasional tan to reddish brown, sub blocky to blocky,
moderately firm, sandy in part, calcareous, occasional shale gray, sub platy to platy, moderately
soft to firm, silty in part, slightly calcareous, rare coal fragments, no stain, fluorescence, or cut

10540-10550 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to
blocky, moderately firm, very sandy, pyrite nodules, calcareous, abundant sandstone a/a, some
shale a/a, rare coal fragments, no stain, fluorescence, or cut

10550-10560 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to

i blocky, moderately firm, very sandy, calcareous, some shale a/a, trace sandstone a/a, rare coal
fragments, no stain, fluorescence, or cut

10560-10570 Siltstone medium to dark gray, occasional light gray to tan to reddish brown, sub blocky to

i blocky, moderately firm, sandy in part, calcareous, occasional sandstone translucent to white to
light gray to salt and pepper, medium to fine to very fine grained, sub angular to sub rounded,
poorly sorted, moderately consolidated, slightly calcareous, rare shale a/a, trace coal fragments,
no stain, fluorescence, or cut

10570-10580 Siltstone a/a, occasional sandstone translucent to white to light gray, salt and pepper in part,
medium to fine to very fine grained, sub angular to sub rounded, poorly sorted, moderately

I consolidated, slightly calcareous, occasional shale a/a, rare coal fragments, no stain, fluorescence,
or cut

i 10580-10590 Siltstone a/a, occasional sandstone a/a, occasional shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i
10590-10600 Siltstone reddish brown to medium gray, occasional dark gray, rare light gray to tan, sub

blocky to blocky, moderately firm, sandy in part, slightly calcareous, some shale gray to brown,
sub platy to sub blocky, moderately firm, silty in part, carbonaceous in part, slightly calcareous,
occasional sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, poorly consolidated, poorly sorted, very slightly calcareous cement, rare
dull orange mineral fluorescence, no stain or cut

i
10600-10610 Siltstone dark gray to black, occasional reddish brown to medium gray, rare yellow to green

to tan, sub blocky to blocky, moderately firm, very sandy, slightly calcareous, some shale a/a,
occasional sandstone a/a, rare coal fragments (cavings?), no stain, fluorescence, or cut

10610-10620 Siltstone a/a, some shale a/a, occasional sandstone a/a, no stain, fluorescence, or cut

10620-10630 Sandstone gray to translucent to salt and pepper, very fine to fine grained, sub rounded to

i sub angular, consolidated, moderately to poorly sorted, very calcareous, abundant siltstone a/a,
some shale a/a, no stain, fluorescence, or cut

10630-10640 Sandstone medium to dark gray to translucent to salt and pepper, very fine to fine grained,
sub rounded to sub angular, consolidated, moderately to poorly sorted, very calcareous, abundant



i
siltstone a/a, some shale a/a, no stain, fluorescence, or cut

10640-10650 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub

I platy, moderately firm, sandy in part, calcareous, abundant sandstone a/a, rare shale light gray to
light green, sub blocky, moderately firm, sandy in part, non calcareous, rare coal fragments, slight
mineral fluorescence, no stain or cut

10650-10660 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, very sandy, calcareous, rare pyrite nodules, occasional sandstone light
gray to white to some translucent, salt and pepper in part, fine to very fine grained, sub rounded to

i rounded, moderately sorted, moderately consolidated, silty in part, calcareous, rare shale a/a, rare
coal fragments (cavings?), no stain, fluorescence, or cut

i 10660-10670 Siltstone a/a, occasional sandstone a/a, rare shale a/a, trace coal fragments, no stain,
fluorescence, or cut

10670-10680 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub

I platy, moderately firm, very sandy, calcareous, occasional sandstone a/a, rare shale a/a, trace coal
fragments, no stain, fluorescence, or cut

i 10680-10690 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, calcareous, rare pyrite nodules, very sandy, grading to sandstone,
occasional sandstone a/a, rare shale a/a, rare coal fragments, no stain, fluorescence, or cut

i 10690-10700 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, calcareous, rare disseminated pyrite, very sandy, grading to sandstone,
abundant sandstone light gray to translucent to white, salt and pepper in part, fine to very fine

i grained, some medium to fine grained, angular to sub rounded, moderately to poorly sorted,
moderately consolidated, calcareous cement, silty in part, rare shale a/a, rare coal fragments,
slight mineral fluorescence, no stain or cut

10700-10710 Sandstone translucent to white to light gray to salt and pepper, sub angular to sub rounded,
medium to fine grained, moderately consolidated, poorly sorted, silty in part, calcareous,
abundant siltstone medium gray to dark brown, some reddish brown, sub blocky to sub platy,

I moderately firm, very calcareous, sandy in part, trace shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i
10710-10720 Sandstone a/a, abundant siltstone a/a, rare pyrite nodules, trace shale a/a, trace coal

fragments, no stain, fluorescence, or cut

10720-10730 Sandstone a/a, some very fine grained, abundant siltstone a/a, trace shale a/a, trace coal
fragments, some cavings, no stain, fluorescence, or cut

10730-10740 Sandstone a/a, some very fine grained, abundant siltstone a/a, rare shale a/a, trace coal

i fragments, some cavings, no stain, fluorescence, or cut

10740-10750 Sandstone a/a, some very fine grained, occasional siltstone a/a, rare shale a/a, trace coal
fragments, no stain, fluorescence, or cut

10750-10760 Sandstone a/a, very calcareous, some siltstone a/a, rare carbonaceous shale, rare coal
fragments, no stain, fluorescence, or cut .

10760-10770 Sandstone a/a, very calcareous, grading to siltstone, some siltstone a/a, rare shale a/a, rare
coal fragments, no stain, fluorescence, or cut

i

i
siltstone a/a, some shale a/a, no stain, fluorescence, or cut

10640-10650 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub

I platy, moderately firm, sandy in part, calcareous, abundant sandstone a/a, rare shale light gray to
light green, sub blocky, moderately firm, sandy in part, non calcareous, rare coal fragments, slight
mineral fluorescence, no stain or cut

10650-10660 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, very sandy, calcareous, rare pyrite nodules, occasional sandstone light
gray to white to some translucent, salt and pepper in part, fine to very fine grained, sub rounded to

i rounded, moderately sorted, moderately consolidated, silty in part, calcareous, rare shale a/a, rare
coal fragments (cavings?), no stain, fluorescence, or cut

i 10660-10670 Siltstone a/a, occasional sandstone a/a, rare shale a/a, trace coal fragments, no stain,
fluorescence, or cut

10670-10680 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub

I platy, moderately firm, very sandy, calcareous, occasional sandstone a/a, rare shale a/a, trace coal
fragments, no stain, fluorescence, or cut

i 10680-10690 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, calcareous, rare pyrite nodules, very sandy, grading to sandstone,
occasional sandstone a/a, rare shale a/a, rare coal fragments, no stain, fluorescence, or cut

i 10690-10700 Siltstone light to medium gray to dark brown, occasional reddish brown, sub blocky to sub
platy, moderately firm, calcareous, rare disseminated pyrite, very sandy, grading to sandstone,
abundant sandstone light gray to translucent to white, salt and pepper in part, fine to very fine

i grained, some medium to fine grained, angular to sub rounded, moderately to poorly sorted,
moderately consolidated, calcareous cement, silty in part, rare shale a/a, rare coal fragments,
slight mineral fluorescence, no stain or cut

10700-10710 Sandstone translucent to white to light gray to salt and pepper, sub angular to sub rounded,
medium to fine grained, moderately consolidated, poorly sorted, silty in part, calcareous,
abundant siltstone medium gray to dark brown, some reddish brown, sub blocky to sub platy,

I moderately firm, very calcareous, sandy in part, trace shale a/a, trace coal fragments, no stain,
fluorescence, or cut

i
10710-10720 Sandstone a/a, abundant siltstone a/a, rare pyrite nodules, trace shale a/a, trace coal

fragments, no stain, fluorescence, or cut

10720-10730 Sandstone a/a, some very fine grained, abundant siltstone a/a, trace shale a/a, trace coal
fragments, some cavings, no stain, fluorescence, or cut

10730-10740 Sandstone a/a, some very fine grained, abundant siltstone a/a, rare shale a/a, trace coal

i fragments, some cavings, no stain, fluorescence, or cut

10740-10750 Sandstone a/a, some very fine grained, occasional siltstone a/a, rare shale a/a, trace coal
fragments, no stain, fluorescence, or cut

10750-10760 Sandstone a/a, very calcareous, some siltstone a/a, rare carbonaceous shale, rare coal
fragments, no stain, fluorescence, or cut .

10760-10770 Sandstone a/a, very calcareous, grading to siltstone, some siltstone a/a, rare shale a/a, rare
coal fragments, no stain, fluorescence, or cut

i



10770-10780 Sandstone a/a, some very fine grained, very calcareous, grading to siltstone, abundant
siltstone a/a, rare shale a/a, rare coal fragments, no stain, fluorescence, or cut

i 10780-10790 Sandstone a/a, some very fine grained, some loose quartz coarse grains, very calcareous,
grading to siltstone, abundant siltstone a/a, rare shale a/a, rare coal fragments, no stain,
fluorescence, or cut

10790-10800 Sandstone a/a, some very fine grained, some loose quartz coarse grains, very calcareous,
grading to siltstone, abundant siltstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain,
fluorescence, or cut

10800-10810 Siltstone light to medium gray to dark brown, rare reddish brown, sub blocky to sub platy,
moderately firm, calcareous, very sandy, grading to sandstone, abundant sandstone light gray to

i translucent to white, salt and pepper in part, fine to very fine grained, some medium to fine
grained, sub angular to sub rounded, poorly sorted, moderately to poorly consolidated, calcareous,
silty in part, rare shale a/a, no stain, fluorescence, or cut

i 10810-10820 Siltstone light to medium gray to dark brown, sub blocky to sub platy, moderately firm,
calcareous, very sandy, grading to sandstone, occasional sandstone light gray to translucent to
white, salt and pepper in part, fine to very fine grained, some medium to fine grained, sub angular

i to sub rounded, poorly sorted, moderately to poorly consolidated, silty in part, rare shale a/a,
carbonaceous in part, no stain, fluorescence, or cut

10820-10830 Sandstone translucent to white to gray, occasional salt and pepper, fine to very fine grained,

I sub rounded to sub angular, poorly consolidated, occasional unconsolidated, poorly sorted,
slightly calcareous, abundant siltstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 10830-10840 Sandstone translucent to white to gray, occasional salt and pepper, fine to very fine grained,
sub rounded to sub angular, poorly consolidated, poorly sorted, moderately firm to hard, very
calcareous, abundant siltstone medium to dark gray, occasional tan to brown, sub blocky to
blocky, moderately firm to hard, very sandy, grading to sandstone in part, calcareous, rare shale
a/a, no stain, fluorescence, or cut

10840-10850 Poor sample, bypassing shakers Siltstone a/a, some sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

10850-10860 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,
grading to sandstone in part, very calcareous, some sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

10860-10870 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,

I grading to sandstone in part, very calcareous, abundant disseminated pyrite and pyrite nodules,
some sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 10870-10880 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,
grading to sandstone in part, very calcareous, occasional disseminated pyrite and pyrite nodules,
some sandstone translucent to white to light gray to salt and pepper, angular to sub rounded, fine
to very fine grained, some medium to fine grained, moderately to poorly consolidated, poorly

I sorted, very calcareous, trace shale a/a, rare coal fragments (cavings?), no stain, fluorescence, or
cut

i 10880-10890 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,
grading to sandstone in part, very calcareous, occasional disseminated pyrite and pyrite nodules,
carbonaceous in part, some sandstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain,
fluorescence, or cut

10770-10780 Sandstone a/a, some very fine grained, very calcareous, grading to siltstone, abundant
siltstone a/a, rare shale a/a, rare coal fragments, no stain, fluorescence, or cut

i 10780-10790 Sandstone a/a, some very fine grained, some loose quartz coarse grains, very calcareous,
grading to siltstone, abundant siltstone a/a, rare shale a/a, rare coal fragments, no stain,
fluorescence, or cut

10790-10800 Sandstone a/a, some very fine grained, some loose quartz coarse grains, very calcareous,
grading to siltstone, abundant siltstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain,
fluorescence, or cut

10800-10810 Siltstone light to medium gray to dark brown, rare reddish brown, sub blocky to sub platy,
moderately firm, calcareous, very sandy, grading to sandstone, abundant sandstone light gray to

i translucent to white, salt and pepper in part, fine to very fine grained, some medium to fine
grained, sub angular to sub rounded, poorly sorted, moderately to poorly consolidated, calcareous,
silty in part, rare shale a/a, no stain, fluorescence, or cut

i 10810-10820 Siltstone light to medium gray to dark brown, sub blocky to sub platy, moderately firm,
calcareous, very sandy, grading to sandstone, occasional sandstone light gray to translucent to
white, salt and pepper in part, fine to very fine grained, some medium to fine grained, sub angular

i to sub rounded, poorly sorted, moderately to poorly consolidated, silty in part, rare shale a/a,
carbonaceous in part, no stain, fluorescence, or cut

10820-10830 Sandstone translucent to white to gray, occasional salt and pepper, fine to very fine grained,

I sub rounded to sub angular, poorly consolidated, occasional unconsolidated, poorly sorted,
slightly calcareous, abundant siltstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 10830-10840 Sandstone translucent to white to gray, occasional salt and pepper, fine to very fine grained,
sub rounded to sub angular, poorly consolidated, poorly sorted, moderately firm to hard, very
calcareous, abundant siltstone medium to dark gray, occasional tan to brown, sub blocky to
blocky, moderately firm to hard, very sandy, grading to sandstone in part, calcareous, rare shale
a/a, no stain, fluorescence, or cut

10840-10850 Poor sample, bypassing shakers Siltstone a/a, some sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

10850-10860 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,
grading to sandstone in part, very calcareous, some sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

10860-10870 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,

I grading to sandstone in part, very calcareous, abundant disseminated pyrite and pyrite nodules,
some sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i
10870-10880 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,

grading to sandstone in part, very calcareous, occasional disseminated pyrite and pyrite nodules,
some sandstone translucent to white to light gray to salt and pepper, angular to sub rounded, fine
to very fine grained, some medium to fine grained, moderately to poorly consolidated, poorly

I sorted, very calcareous, trace shale a/a, rare coal fragments (cavings?), no stain, fluorescence, or
cut

i 10880-10890 Siltstone dark gray to black, sub blocky to blocky, moderately firm to hard, very sandy,
grading to sandstone in part, very calcareous, occasional disseminated pyrite and pyrite nodules,
carbonaceous in part, some sandstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain,
fluorescence, or cut



I
10890-10900 Siltstone a/a, some disseminated pyrite, grading to sandstone in part, carbonaceous in part,

very calcareous, abundant sandstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain, i
fluorescence, or cut

10900-10910 Siltstone a/a, some pyrite nods, grading to sandstone in part, carbonaceous in part, very
calcareous, abundant sandstone a/a, silty in part, calcareous, trace shale a/a, rare coal fragments
(cavings?), no stain, fluorescence, or cut

10910-10920 Siltstone a/a, occasional disseminated pyrite and pyrite nodules, grading to sandstone in part,
carbonaceous in part, slightly calcareous, abundant sandstone a/a, calcareous, trace shale,

i variegated, sub blocky to blocky, moderately firm, sub waxy, sandy in part, some coal fragments,
no stain, fluorescence, or cut

i
10920-10930 Siltstone a/a, grading to sandstone in part, carbonaceous in part, slightly calcareous,

abundant coal, black, earthy to sub vitreous, hard, some pyrite nodules, abundant sandstone a/a,
calcareous, trace shale a/a, no stain, fluorescence, or cut

i 10930-10940 Siltstone a/a, grading to sandstone in part, carbonaceous in part, slightly calcareous,
abundant sandstone a/a, calcareous, occasional coal black, earthy to sub vitreous, hard, trace shale
a/a, no stain, fluorescence, or cut

10940-10950 Sandstone translucent to white to light gray, salt and pepper in part, medium to fine grained,
moderately to poorly consolidated, poorly sorted, no porosity, hard, silty in part, very calcareous,
abundant siltstone a/a, grading to sandstone in part, some disseminated pyrite, slightly calcareous,
occasional shale a/a, some coal fragments, slight mineral fluorescence, no stain or cut

10950-10960 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some coal fragments, no stain, fluorescence, or cut

10960-10970 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some coal fragments, no stain, fluorescence, or cut

10970-10980 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some pyrite inclusions, some coal fragments, no stain, fluorescence, or cut

10980-10990 Siltstone medium to dark gray to gray to brown, some reddish brown, sub blocky to blocky,
moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, some disseminated
pyrite, abundant shale variegated, sub blocky to sub platy, hard, sub waxy, sandy in part, non
calcareous, occasional sandstone translucent to white to light gray to salt and pepper, medium to
very fine grained, sub angular to sub rounded, moderately consolidated, poorly sorted, very
calcareous, rare coal fragments, slight mineral fluorescence, no stain or cut

10990-11000 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,
moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, some pyrite

i nodules, abundant shale a/a, occasional sandstone a/a, rare coal fragments, slight mineral

fluorescence, no stain or cut

11000-11010 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,

I moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, grading to
sandstone, occasional sandstone a/a, trace shale a/a, rare coal fragments, slight mineral
fluorescence, no stain or cut

11010-11020 Siltstone a/a, grading to sandstone, occasional sandstone a/a, trace shale a/a, rare coal
fragments, no stain, fluorescence, or cut

i l1020-11030 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,
moderately firm, very sandy, grading to sandstone, carbonaceous in part, calcareous, trace

I
10890-10900 Siltstone a/a, some disseminated pyrite, grading to sandstone in part, carbonaceous in part,

very calcareous, abundant sandstone a/a, rare shale a/a, rare coal fragments (cavings?), no stain, i
fluorescence, or cut

10900-10910 Siltstone a/a, some pyrite nods, grading to sandstone in part, carbonaceous in part, very
calcareous, abundant sandstone a/a, silty in part, calcareous, trace shale a/a, rare coal fragments
(cavings?), no stain, fluorescence, or cut

10910-10920 Siltstone a/a, occasional disseminated pyrite and pyrite nodules, grading to sandstone in part,
carbonaceous in part, slightly calcareous, abundant sandstone a/a, calcareous, trace shale,

i variegated, sub blocky to blocky, moderately firm, sub waxy, sandy in part, some coal fragments,
no stain, fluorescence, or cut

i
10920-10930 Siltstone a/a, grading to sandstone in part, carbonaceous in part, slightly calcareous,

abundant coal, black, earthy to sub vitreous, hard, some pyrite nodules, abundant sandstone a/a,
calcareous, trace shale a/a, no stain, fluorescence, or cut

i 10930-10940 Siltstone a/a, grading to sandstone in part, carbonaceous in part, slightly calcareous,
abundant sandstone a/a, calcareous, occasional coal black, earthy to sub vitreous, hard, trace shale
a/a, no stain, fluorescence, or cut

10940-10950 Sandstone translucent to white to light gray, salt and pepper in part, medium to fine grained,
moderately to poorly consolidated, poorly sorted, no porosity, hard, silty in part, very calcareous,
abundant siltstone a/a, grading to sandstone in part, some disseminated pyrite, slightly calcareous,
occasional shale a/a, some coal fragments, slight mineral fluorescence, no stain or cut

10950-10960 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some coal fragments, no stain, fluorescence, or cut

10960-10970 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some coal fragments, no stain, fluorescence, or cut

10970-10980 Sandstone a/a, abundant siltstone a/a, grading to sandstone in part, very slightly calcareous,
occasional shale a/a, some pyrite inclusions, some coal fragments, no stain, fluorescence, or cut

10980-10990 Siltstone medium to dark gray to gray to brown, some reddish brown, sub blocky to blocky,
moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, some disseminated
pyrite, abundant shale variegated, sub blocky to sub platy, hard, sub waxy, sandy in part, non
calcareous, occasional sandstone translucent to white to light gray to salt and pepper, medium to
very fine grained, sub angular to sub rounded, moderately consolidated, poorly sorted, very
calcareous, rare coal fragments, slight mineral fluorescence, no stain or cut

10990-11000 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,
moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, some pyrite

i nodules, abundant shale a/a, occasional sandstone a/a, rare coal fragments, slight mineral

fluorescence, no stain or cut

11000-11010 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,

I moderately firm to hard, very sandy, carbonaceous in part, slightly calcareous, grading to
sandstone, occasional sandstone a/a, trace shale a/a, rare coal fragments, slight mineral
fluorescence, no stain or cut

11010-11020 Siltstone a/a, grading to sandstone, occasional sandstone a/a, trace shale a/a, rare coal
fragments, no stain, fluorescence, or cut

i l1020-11030 Siltstone medium to dark gray to gray brown, some reddish brown, sub blocky to blocky,
moderately firm, very sandy, grading to sandstone, carbonaceous in part, calcareous, trace



I
sandstone translucent to white to light gray to salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly sorted, moderately consolidated, slightly calcareous, trace shale
a/a, no stain, fluorescence, or cut

11030-11040 Siltstone a/a, very calcareous, grading to sandstone, trace sandstone, translucent to gray to
brown, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, poorly sorted, slightly calcareous, rare shale a/a, no stain, fluorescence, or cut

l 1040-11050 Siltstone a/a, very calcareous, grading to sandstone, some pyrite inclusions, trace sandstone
l1050-1la/a6, rare shale, no stain,ca carreescu

,

aodrcutto

sandstone, some pyrite inclusions, rare sandstone
a/a, rare shale, no stain, fluorescence, or cut

l1060-11070 Siltstone a/a, very calcareous, some grading to sandstone, rare sandstone a/a, rare shale, no
stain, fluorescence, or cut

i 11070-11080 Siltstone a/a, very calcareous, some grading to sandstone, trace sandstone translucent to light
gray, some brown, medium to very fine grained, sub angular to sub rounded, poorly sorted,
moderately consolidated, rare shale, no stain, fluorescence, or cut

11080-11090 Siltstone a/a, very calcareous, some grading to sandstone, trace sandstone translucent to light
gray, fme to very fine grained, sub angular to sub rounded, poorly sorted, moderately
consolidated, rare shale, no stain, fluorescence, or cut

11090-11100 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,
very calcareous, grading to sandstone, trace sandstone translucent to white to light gray, fine to

i very fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, rare shale dark
gray, platy to sub platy, moderately soft, silty, calcareous, no stain, fluorescence, or cut

11100-11110 Siltstone a/a, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11110-11120 Siltstone a/a, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11120-11130 Siltstone a/a, good trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11130-11140 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,

i very calcareous, some pyrite nodules, grading to sandstone, trace sandstone a/a, rare shale a/a, no
stain, fluorescence, or cut

11140-11150 Siltstone medium to dark gray, rare brown to reddish brown, sub blocky to sub platy, soft to

i moderately soft, very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale
a/a, no stain, fluorescence, or cut

i 11150-11160 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,
very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence,
or cut

i 11160-11170 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm, very sandy, very
calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 11170-11180 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

i

I
sandstone translucent to white to light gray to salt and pepper, fine to very fine grained, sub
angular to sub rounded, poorly sorted, moderately consolidated, slightly calcareous, trace shale
a/a, no stain, fluorescence, or cut

11030-11040 Siltstone a/a, very calcareous, grading to sandstone, trace sandstone, translucent to gray to
brown, fine to very fine grained, sub angular to sub rounded, poorly consolidated to
unconsolidated, poorly sorted, slightly calcareous, rare shale a/a, no stain, fluorescence, or cut

l 1040-11050 Siltstone a/a, very calcareous, grading to sandstone, some pyrite inclusions, trace sandstone
l1050-1la/a6, rare shale, no stain,ca carreescu

,

aodrcutto

sandstone, some pyrite inclusions, rare sandstone
a/a, rare shale, no stain, fluorescence, or cut

l1060-11070 Siltstone a/a, very calcareous, some grading to sandstone, rare sandstone a/a, rare shale, no
stain, fluorescence, or cut

i 11070-11080 Siltstone a/a, very calcareous, some grading to sandstone, trace sandstone translucent to light
gray, some brown, medium to very fine grained, sub angular to sub rounded, poorly sorted,
moderately consolidated, rare shale, no stain, fluorescence, or cut

11080-11090 Siltstone a/a, very calcareous, some grading to sandstone, trace sandstone translucent to light
gray, fme to very fine grained, sub angular to sub rounded, poorly sorted, moderately
consolidated, rare shale, no stain, fluorescence, or cut

11090-11100 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,
very calcareous, grading to sandstone, trace sandstone translucent to white to light gray, fine to

i very fine grained, sub rounded to sub angular, poorly consolidated, poorly sorted, rare shale dark
gray, platy to sub platy, moderately soft, silty, calcareous, no stain, fluorescence, or cut

11100-11110 Siltstone a/a, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11110-11120 Siltstone a/a, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11120-11130 Siltstone a/a, good trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

11130-11140 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,

i
very calcareous, some pyrite nodules, grading to sandstone, trace sandstone a/a, rare shale a/a, no
stain, fluorescence, or cut

11140-11150 Siltstone medium to dark gray, rare brown to reddish brown, sub blocky to sub platy, soft to

i moderately soft, very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale
a/a, no stain, fluorescence, or cut

i
11150-11160 Siltstone medium to dark gray, sub blocky to sub platy, soft to moderately soft, very sandy,

very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence,
or cut

i 11160-11170 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm, very sandy, very
calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 11170-11180 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

i



I
11180-11190 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm, very sandy, very

calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 11190-11200 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

11200-11220 Siltstone dark gray to black, occasional medium gray, rare light gray, sub blocky to sub
platy, moderately soft, very sandy, very calcareous, grading to sandstone, trace sandstone
translucent to white to light gray, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

i 11220-11240 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11240-11260 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

i very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, rare dull orange mineral fluorescence, no stain or cut

11260-11280 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately
soft, silty, calcareous, no stain, fluorescence, or cut

11280-11300 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to

i
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

i
11300-11320 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, trace shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11320-11340 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

i very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, trace shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11340-11360 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

i l1360-11380 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

I
11180-11190 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm, very sandy, very

calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain, fluorescence, or cut

i 11190-11200 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, trace sandstone a/a, rare shale a/a, no stain,
fluorescence, or cut

11200-11220 Siltstone dark gray to black, occasional medium gray, rare light gray, sub blocky to sub
platy, moderately soft, very sandy, very calcareous, grading to sandstone, trace sandstone
translucent to white to light gray, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

i 11220-11240 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11240-11260 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

i very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, rare dull orange mineral fluorescence, no stain or cut

11260-11280 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately
soft, silty, calcareous, no stain, fluorescence, or cut

11280-11300 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to

i
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, rare shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

i
11300-11320 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, trace shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11320-11340 Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to moderately firm,

i very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, trace shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11340-11360 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

i l1360-11380 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone



I
translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

11380-11400 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

i 11400-11420 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, soft to moderately soft,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, occasional shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11420-11440 Sandstone translucent to white to light gray to salt and pepper, fine to very fine grained,

I some medium grained, sub angular to sub rounded, moderately consolidated, poorly sorted, hard,
very calcareous, abundant siltstone a/a, rare shale dark gray to variegated, sub platy, moderately
firm, very calcareous, no stain, fluorescence, or cut

l1440-11460 Sandstone translucent to white to light gray to salt and pepper, fine to very fine grained,
some medium grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, moderately firm to soft, very calcareous, abundant siltstone medium to dark gray to dark

i brown, sub blocky to sub platy, moderately firm to soft, very sandy, very calcareous, grading to
sandstone in part, rare shale dark gray to variegated, sub blocky, moderately firm, very
calcareous, no stain, fluorescence, or cut

11460-11480 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm to
soft, very sandy, very calcareous, grading to sandstone, abundant sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately
consolidated, poorly sorted, moderately firm, no stain, fluorescence, or cut

11480-11500 Siltstone medium to dark gray to dark brown, some red brown, sub blocky to sub platy,

I moderately firm to soft, very sandy, very calcareous, grading to sandstone, abundant sandstone
translucent to white to light gray to salt and pepper, some brown, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, moderately to poorly sorted, moderately firm
calcareous, rare shale a/a, no stain, fluorescence, or cut

11500-11520 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray, salt and pepper in part, fine to very fine grained, some medium
grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted,
moderately firm, calcareous, rare shale a/a, no stain, fluorescence, or cut

11520-11540 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray to brown, salt and pepper in part, fine to

i very fine grained, some medium grained, sub rounded to sub angular, moderately consolidated,
moderately to poorly sorted, moderately firm. calcareous, rare pyrite inclusions, rare shale a/a, no
stain, fluorescence, or cut

111540-11560 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately soft to soft, very sandy, carbonaceous in part, rare pyrite nodules, very calcareous,
grading to sandstone, trace sandstone translucent to white to light gray, salt and pepper in part,
fine to very fine grained, sub rounded to sub angular, moderately consolidated, moderately to

I
translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

11380-11400 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, moderately soft to
moderately firm, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, occasional shale dark gray, platy to sub platy,
moderately soft, silty, calcareous, no stain, fluorescence, or cut

i 11400-11420 Siltstone medium to dark gray, rare brown, sub blocky to sub platy, soft to moderately soft,
very sandy, very calcareous, grading to sandstone, occasional sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, occasional shale dark gray, platy to sub platy, moderately soft, silty,
calcareous, no stain, fluorescence, or cut

11420-11440 Sandstone translucent to white to light gray to salt and pepper, fine to very fine grained,

I some medium grained, sub angular to sub rounded, moderately consolidated, poorly sorted, hard,
very calcareous, abundant siltstone a/a, rare shale dark gray to variegated, sub platy, moderately
firm, very calcareous, no stain, fluorescence, or cut

l1440-11460 Sandstone translucent to white to light gray to salt and pepper, fine to very fine grained,
some medium grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, moderately firm to soft, very calcareous, abundant siltstone medium to dark gray to dark

i brown, sub blocky to sub platy, moderately firm to soft, very sandy, very calcareous, grading to
sandstone in part, rare shale dark gray to variegated, sub blocky, moderately firm, very
calcareous, no stain, fluorescence, or cut

11460-11480 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm to
soft, very sandy, very calcareous, grading to sandstone, abundant sandstone translucent to white to
light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately
consolidated, poorly sorted, moderately firm, no stain, fluorescence, or cut

11480-11500 Siltstone medium to dark gray to dark brown, some red brown, sub blocky to sub platy,

I moderately firm to soft, very sandy, very calcareous, grading to sandstone, abundant sandstone
translucent to white to light gray to salt and pepper, some brown, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, moderately to poorly sorted, moderately firm
calcareous, rare shale a/a, no stain, fluorescence, or cut

11500-11520 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, very calcareous, grading to sandstone, occasional sandstone

i translucent to white to light gray, salt and pepper in part, fine to very fine grained, some medium
grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted,
moderately firm, calcareous, rare shale a/a, no stain, fluorescence, or cut

11520-11540 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray to brown, salt and pepper in part, fine to

i very fine grained, some medium grained, sub rounded to sub angular, moderately consolidated,
moderately to poorly sorted, moderately firm. calcareous, rare pyrite inclusions, rare shale a/a, no
stain, fluorescence, or cut

111540-11560 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately soft to soft, very sandy, carbonaceous in part, rare pyrite nodules, very calcareous,
grading to sandstone, trace sandstone translucent to white to light gray, salt and pepper in part,
fine to very fine grained, sub rounded to sub angular, moderately consolidated, moderately to



I
poorly sorted, moderately firm, calcareous, rare shale a/a, no stain, fluorescence, or cut

11560-11580 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,

I moderately soft to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fme grained,
sub rounded to sub angular, moderately consolidated, moderately to poorly sorted, moderately

I soft, calcareous, rare shale medium gray, sub platy, moderately firm, calcareous, no stain,
fluorescence, or cut

11580-11600 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm, very

I sandy, carbonaceous in part, very calcareous, grading to sandstone, trace sandstone translucent to
white to light gray, salt and pepper in part, fme to very fme grained, sub rounded to sub angular,
consolidated, moderately to poorly sorted, firm, calcareous, rare shale medium gray, sub platy,
moderately firm, calcareous, no stain, fluorescence, or cut

11600-11620 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,

I abundant sandstone translucent to white to medium gray, salt and pepper in part, fine to very fine
grained, sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous,
no stain, fluorescence, or cut

11620-11640 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained,

I sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous, rare shale
light gray, splintery, earthy, calcareous, no stain, fluorescence, or cut

i 11640-11660 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray, salt and pepper in part, fine to very fine
grained, sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous,
no stain, fluorescence, or cut

11660-11680 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,

I moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, moderately to poorly sorted, moderately soft,
calcareous, rare shale light gray, splintery, earthy, calcareous, no stain, fluorescence, or cut

11680-11700 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone, trace

i sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained, sub
rounded to sub angular, consolidated, moderately to poorly sorted, moderately firm, calcareous,
no stain, fluorescence, or cut

l1700-11720 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray, salt and pepper in part, fine to very fine

i grained, sub rounded to sub angular, moderately to poorly consolidated, moderately to poorly
sorted, moderately firm, calcareous, slight mineral fluorescence, no stain or cut

i 11720-11740 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray to brown to salt and pepper, fine to very
fine grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted,
moderately firm, calcareous, rare shale medium gray, sub platy, sub waxy, slight mineral

I
poorly sorted, moderately firm, calcareous, rare shale a/a, no stain, fluorescence, or cut

11560-11580 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,

I moderately soft to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fme grained,
sub rounded to sub angular, moderately consolidated, moderately to poorly sorted, moderately

I soft, calcareous, rare shale medium gray, sub platy, moderately firm, calcareous, no stain,
fluorescence, or cut

11580-11600 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm, very

I sandy, carbonaceous in part, very calcareous, grading to sandstone, trace sandstone translucent to
white to light gray, salt and pepper in part, fme to very fme grained, sub rounded to sub angular,
consolidated, moderately to poorly sorted, firm, calcareous, rare shale medium gray, sub platy,
moderately firm, calcareous, no stain, fluorescence, or cut

11600-11620 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,

I abundant sandstone translucent to white to medium gray, salt and pepper in part, fine to very fine
grained, sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous,
no stain, fluorescence, or cut

11620-11640 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained,

I sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous, rare shale
light gray, splintery, earthy, calcareous, no stain, fluorescence, or cut

i 11640-11660 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to blocky,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray, salt and pepper in part, fine to very fine
grained, sub rounded to sub angular, consolidated, moderately to poorly sorted, firm, calcareous,
no stain, fluorescence, or cut

11660-11680 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,

I moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
trace sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained,
sub rounded to sub angular, consolidated, moderately to poorly sorted, moderately soft,
calcareous, rare shale light gray, splintery, earthy, calcareous, no stain, fluorescence, or cut

11680-11700 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone, trace

i sandstone translucent to white to light gray, salt and pepper in part, fine to very fine grained, sub
rounded to sub angular, consolidated, moderately to poorly sorted, moderately firm, calcareous,
no stain, fluorescence, or cut

l1700-11720 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray, salt and pepper in part, fine to very fine

i grained, sub rounded to sub angular, moderately to poorly consolidated, moderately to poorly
sorted, moderately firm, calcareous, slight mineral fluorescence, no stain or cut

i 11720-11740 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm to soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone,
occasional sandstone translucent to white to light gray to brown to salt and pepper, fine to very
fine grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted,
moderately firm, calcareous, rare shale medium gray, sub platy, sub waxy, slight mineral



I
fluorescence, no stain or cut

11740-11760 Siltstone medium to dark gray to dark brown, sub blocky to platy, soft, very sandy,

I carbonaceous in part, very calcareous, grading to sandstone, abundant sandstone translucent to
white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular,
moderately to poorly consolidated, moderately to poorly sorted, firm, calcareous, no stain,
fluorescence, or cut

11760-11780 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,

i occasional sandstone translucent to white to light gray to salt and pepper, fine to very fine
grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted, hard,
calcareous, no stain, fluorescence, or cut

11780-11800 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm to
soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone, occasional
sandstone translucent to white to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately to poorly consolidated, moderately to poorly sorted,
moderately firm, calcareous, no stain, fluorescence, or cut

i 11800-11820 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

11820-11840 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately

I firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

l1840-11860 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent

i to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

11860-11880 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

i 11880-11900 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, occasional shale gray, platy to sub
platy, soft, silty, slightly calcareous, no stain, fluorescence, or cut

11900-11920 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately

I firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, occasional shale gray, rare black,
platy to sub platy, soft, silty, slightly calcareous, no stain, fluorescence, or cut

I
fluorescence, no stain or cut

11740-11760 Siltstone medium to dark gray to dark brown, sub blocky to platy, soft, very sandy,

I carbonaceous in part, very calcareous, grading to sandstone, abundant sandstone translucent to
white to light gray to salt and pepper, fine to very fine grained, sub rounded to sub angular,
moderately to poorly consolidated, moderately to poorly sorted, firm, calcareous, no stain,
fluorescence, or cut

11760-11780 Siltstone medium to dark gray to dark brown, rare red brown, sub blocky to sub platy,
moderately firm, very sandy, carbonaceous in part, very calcareous, grading to sandstone,

i occasional sandstone translucent to white to light gray to salt and pepper, fine to very fine
grained, sub rounded to sub angular, moderately consolidated, moderately to poorly sorted, hard,
calcareous, no stain, fluorescence, or cut

11780-11800 Siltstone medium to dark gray to dark brown, sub blocky to sub platy, moderately firm to
soft, very sandy, carbonaceous in part, very calcareous, grading to sandstone, occasional
sandstone translucent to white to light gray to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately to poorly consolidated, moderately to poorly sorted,
moderately firm, calcareous, no stain, fluorescence, or cut

i 11800-11820 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

11820-11840 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately

I firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

l1840-11860 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent

i to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

11860-11880 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, firm in part, slightly calcareous, trace shale gray, platy to sub platy,
soft, silty, slightly calcareous, no stain, fluorescence, or cut

i 11880-11900 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately
firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, occasional shale gray, platy to sub
platy, soft, silty, slightly calcareous, no stain, fluorescence, or cut

11900-11920 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft to moderately

I firm, very sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated, poorly sorted, firm in part, slightly calcareous, occasional shale gray, rare black,
platy to sub platy, soft, silty, slightly calcareous, no stain, fluorescence, or cut



l
11920-11940 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

grading to sandstone in part, very calcareous, occasional sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated, poorly

I sorted, firm in part, slightly calcareous, occasional shale gray, platy to sub platy, soft, silty,
slightly calcareous, no stain, fluorescence, or cut

i 11940-11960 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

11960-11980 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

i grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

11980-12000 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt

i and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

i 12000-12020 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,

I poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace translucent calcite crystals, rare coal fragments, no stain, fluorescence, or cut

12020-12040 Siltstone medium gray, sub blocky to sub platy, soft, very sandy, grading to sandstone in

i part, very calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, sub rounded to sub angular to angular, unconsolidated, poorly sorted, slightly
calcareous, trace shale gray, platy to sub platy, soft, silty, slightly calcareous, no stain,
fluorescence, or cut

12040-12060 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

I grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

12060-12080 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt

I and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

i 12080-12100 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,

I poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

12100-12120 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

I carbonaceous in part, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub

l
11920-11940 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

grading to sandstone in part, very calcareous, occasional sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated, poorly

I sorted, firm in part, slightly calcareous, occasional shale gray, platy to sub platy, soft, silty,
slightly calcareous, no stain, fluorescence, or cut

i
11940-11960 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

11960-11980 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

i grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

11980-12000 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt

i and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace coal fragments, no stain, fluorescence, or cut

i 12000-12020 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,

I poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, trace translucent calcite crystals, rare coal fragments, no stain, fluorescence, or cut

12020-12040 Siltstone medium gray, sub blocky to sub platy, soft, very sandy, grading to sandstone in

i part, very calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, sub rounded to sub angular to angular, unconsolidated, poorly sorted, slightly
calcareous, trace shale gray, platy to sub platy, soft, silty, slightly calcareous, no stain,
fluorescence, or cut

12040-12060 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

I grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

12060-12080 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt

I and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,
poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

i 12080-12100 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,
grading to sandstone in part, very calcareous, some sandstone translucent to gray to white to salt
and pepper, fine to very fine grained, sub rounded to sub angular to angular, unconsolidated,

I poorly sorted, slightly calcareous, trace shale gray, platy to sub platy, soft, silty, slightly
calcareous, no stain, fluorescence, or cut

12100-12120 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, soft, very sandy,

I carbonaceous in part, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub



I
rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous, no stain, fluorescence,
or cut

i 12120-12140 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,
moderately firm to firm, very sandy, carbonaceous in part, grading to sandstone in part, very
calcareous, abundant sandstone translucent to white to gray to brown to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, calcareous, rare shale medium gray, blocky, hard, sandy in part, calcareous, no stain,
fluorescence, or cut

i 12140-12160 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,
moderately firm to firm, very sandy, grading to sandstone in part, very calcareous, abundant
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to

i sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare shale medium
gray, blocky, hard, sandy in part, calcareous, rare coal fragments, no stain, fluorescence, or cut

12160-12180 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,

I moderately firm to firm, very sandy, carbonaceous in part, grading to sandstone in part, very
calcareous, abundant sandstone translucent to white to gray to salt and pepper, fine to very fine
grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,

I moderately firm, calcareous, rare shale medium gray, blocky, hard, sandy in part, calcareous, rare
coal fragments, no stain, fluorescence, or cut

12180-12200 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, moderately firm to

i firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
to poorly consolidated, poorly sorted, moderately firm, calcareous, rare shale medium gray,
blocky, hard, sandy in part, calcareous, no stain, fluorescence, or cut

12200-12220 Siltstone medium gray, blocky to sub blocky, moderately firm to firm, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to

I white to gray to salt and pepper, fine to very fme grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, rare shale medium gray, blocky, hard,
sandy in part, calcareous, no stain, fluorescence, or cut

12220-12240 Siltstone medium gray, rare dark gray, blocky to sub blocky, firm, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, some sandstone translucent to white

i to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

12240-12260 Siltstone medium gray, rare dark gray, blocky to sub blocky, firm, very sandy, slightly

I carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12260-12280 Siltstone medium gray, some dark gray, blocky to sub blocky, soft, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to

I white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, soft, calcareous, rare coal fragments, no stain, fluorescence, or cut

i 12280-12300 Siltstone medium gray, some dark gray, blocky to sub blocky, moderately firm, very sandy,
slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, moderately firm to soft, calcareous, rare coal
fragments, no stain, fluorescence, or cut

I
rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous, no stain, fluorescence,
or cut

i 12120-12140 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,
moderately firm to firm, very sandy, carbonaceous in part, grading to sandstone in part, very
calcareous, abundant sandstone translucent to white to gray to brown to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, calcareous, rare shale medium gray, blocky, hard, sandy in part, calcareous, no stain,
fluorescence, or cut

i 12140-12160 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,
moderately firm to firm, very sandy, grading to sandstone in part, very calcareous, abundant
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to

i sub rounded, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare shale medium
gray, blocky, hard, sandy in part, calcareous, rare coal fragments, no stain, fluorescence, or cut

12160-12180 Siltstone medium gray, occasional dark gray to red brown, sub blocky to sub platy,

I moderately firm to firm, very sandy, carbonaceous in part, grading to sandstone in part, very
calcareous, abundant sandstone translucent to white to gray to salt and pepper, fine to very fine
grained, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly sorted,

I moderately firm, calcareous, rare shale medium gray, blocky, hard, sandy in part, calcareous, rare
coal fragments, no stain, fluorescence, or cut

12180-12200 Siltstone medium gray, occasional dark gray, sub blocky to sub platy, moderately firm to

i firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
to poorly consolidated, poorly sorted, moderately firm, calcareous, rare shale medium gray,
blocky, hard, sandy in part, calcareous, no stain, fluorescence, or cut

12200-12220 Siltstone medium gray, blocky to sub blocky, moderately firm to firm, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to

I white to gray to salt and pepper, fine to very fme grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, rare shale medium gray, blocky, hard,
sandy in part, calcareous, no stain, fluorescence, or cut

12220-12240 Siltstone medium gray, rare dark gray, blocky to sub blocky, firm, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, some sandstone translucent to white

i to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

12240-12260 Siltstone medium gray, rare dark gray, blocky to sub blocky, firm, very sandy, slightly

I carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, moderately firm, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12260-12280 Siltstone medium gray, some dark gray, blocky to sub blocky, soft, very sandy, slightly
carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone translucent to

I white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
consolidated, poorly sorted, soft, calcareous, rare coal fragments, no stain, fluorescence, or cut

i 12280-12300 Siltstone medium gray, some dark gray, blocky to sub blocky, moderately firm, very sandy,
slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, moderately firm to soft, calcareous, rare coal
fragments, no stain, fluorescence, or cut



I
12300-12320 Siltstone medium gray, some dark gray, sub blocky to sub platy, moderately firm to soft,

very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, occasional
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to

i sub rounded, moderately consolidated, poorly sorted, moderately firm to soft, calcareous, no
stain, fluorescence, or cut

i 12320-12340 Siltstone medium gray, some dark gray, sub blocky to sub platy, moderately firm to soft,
very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, abundant
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to
sub rounded, moderately consolidated to poorly consolidated, poorly sorted, moderately firm to
soft, calcareous, rare coal fragments, no stain, fluorescence, or cut

12340-12360 Siltstone medium gray to dark gray, blocky to sub blocky, moderately firm, very sandy,

I slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm to soft, calcareous,
rare shale medium gray, sub blocky, firm, sandy, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12360-12380 Siltstone medium gray to dark gray, rare red brown, sub blocky to sub platy, moderately firm

i to soft, very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, some
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, some medium
grained, angular to sub rounded, moderately to poorly consolidated, poorly sorted, moderately
firm to soft, calcareous, rare shale medium gray, sub blocky, firm, sandy, earthy, calcareous, rare
coal fragments, rare pyrite nodules, no stain, fluorescence, or cut

12380-12400 Siltstone medium gray to dark gray, rare red brown, sub blocky to sub platy, moderately firm

i to soft, very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, some
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, some medium
grained, angular to sub rounded, moderately to poorly consolidated, poorly sorted, moderately

I firm to soft, calcareous, rare shale medium gray, sub blocky, firm, sandy, earthy, calcareous, rare
coal fragments, rare pyrite nodules, no stain, fluorescence, or cut

12400-12420 Siltstone medium gray, some dark gray, blocky to sub blocky, moderately firm to soft, very

I sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm, calcareous, rare shale

i medium gray, sub blocky, firm, sandy, earthy, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12420-12440 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12440-12460 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately to poorly consolidated, poorly sorted, moderately firm,
calcareous, abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

12460-12480 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

I
12300-12320 Siltstone medium gray, some dark gray, sub blocky to sub platy, moderately firm to soft,

very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, occasional
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to

i sub rounded, moderately consolidated, poorly sorted, moderately firm to soft, calcareous, no
stain, fluorescence, or cut

i 12320-12340 Siltstone medium gray, some dark gray, sub blocky to sub platy, moderately firm to soft,
very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, abundant
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to
sub rounded, moderately consolidated to poorly consolidated, poorly sorted, moderately firm to
soft, calcareous, rare coal fragments, no stain, fluorescence, or cut

12340-12360 Siltstone medium gray to dark gray, blocky to sub blocky, moderately firm, very sandy,

I slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm to soft, calcareous,
rare shale medium gray, sub blocky, firm, sandy, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12360-12380 Siltstone medium gray to dark gray, rare red brown, sub blocky to sub platy, moderately firm

i to soft, very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, some
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, some medium
grained, angular to sub rounded, moderately to poorly consolidated, poorly sorted, moderately
firm to soft, calcareous, rare shale medium gray, sub blocky, firm, sandy, earthy, calcareous, rare
coal fragments, rare pyrite nodules, no stain, fluorescence, or cut

12380-12400 Siltstone medium gray to dark gray, rare red brown, sub blocky to sub platy, moderately firm

i to soft, very sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, some
sandstone translucent to white to gray to salt and pepper, fine to very fine grained, some medium
grained, angular to sub rounded, moderately to poorly consolidated, poorly sorted, moderately

I
firm to soft, calcareous, rare shale medium gray, sub blocky, firm, sandy, earthy, calcareous, rare
coal fragments, rare pyrite nodules, no stain, fluorescence, or cut

12400-12420 Siltstone medium gray, some dark gray, blocky to sub blocky, moderately firm to soft, very

I sandy, slightly carbonaceous, grading to sandstone in part, very calcareous, occasional sandstone
translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm, calcareous, rare shale

i medium gray, sub blocky, firm, sandy, earthy, calcareous, rare coal fragments, no stain,
fluorescence, or cut

12420-12440 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12440-12460 Sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately to poorly consolidated, poorly sorted, moderately firm,
calcareous, abundant siltstone a/a, trace shale a/a, no stain, fluorescence, or cut

12460-12480 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut



I
12480-12500 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly

I consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

i 12500-12520 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,
grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub

I platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

i 12520-12540 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,
grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12540-12560 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale
medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12560-12580 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale
medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12580-12600 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale

i medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12600-12620 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly
consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,

I sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12620-12640 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly
consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,

I sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12640-12660 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly

I
12480-12500 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,

grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly

I consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

i 12500-12520 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, very sandy,
grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub

I platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

i 12520-12540 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,
grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated, poorly sorted, moderately firm, calcareous, trace shale gray, sub platy, moderately
soft to moderately firm, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12540-12560 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale
medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12560-12580 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale
medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12580-12600 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, moderately to poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, good trace shale

i medium to dark gray, sub platy to platy, moderately soft to moderately firm, sandy to silty,
slightly calcareous, no stain, fluorescence, or cut

12600-12620 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly
consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,

I sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12620-12640 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly
consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,

I sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12640-12660 Siltstone medium to dark gray, sub blocky to blocky, soft to moderately firm, sandy in part,

I grading to sandstone in part, very calcareous, abundant sandstone translucent to white to gray to
salt and pepper, fine to very fine grained, sub rounded to sub angular, unconsolidated to poorly



consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,
sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12660-12680 Siltstone medium to dark gray, sub blocky to blocky, firm to moderately firm, sandy,
carbonaceous in part, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, moderately soft, calcareous, trace shale medium
to dark gray, sub platy to platy to splintery, moderately firm, sandy to silty, slightly calcareous, no
stain, fluorescence, or cut

12680-12700 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy, moderately firm to
soft, sandy in part, carbonaceous in part, grading to sandstone in part, very calcareous, occasional

i sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to
sub rounded, moderately consolidated, poorly sorted, moderately soft, calcareous, trace shale
medium to dark gray, sub platy to platy to splintery, moderately firm, sandy to silty, slightly
calcareous, no stain, fluorescence, or cut

12700-12720 Siltstone medium to dark gray, blocky to sub blocky to sub platy, hard to moderately soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, occasional sandstone white

i to gray, translucent to salt and pepper in part, fine to very fine grained, some medium grained, sub
angular to sub rounded, consolidated, poorly sorted, moderately firm, calcareous, rare shale
medium to dark gray, platy to splintery, moderately firm, sandy to silty, slightly calcareous, no
stain, fluorescence, or cut

12720-12740 Siltstone medium to dark gray, blocky to sub blocky to sub platy, moderately firm to soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, some sandstone white to

i gray to translucent to salt and pepper, fine to very fine grained, sub angular to sub rounded,
consolidated, poorly sorted, moderately firm to soft, calcareous, rare shale medium to dark gray,
platy to splintery, soft, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12740-12760 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to soft,
sandy, grading to sandstone in part, rare carbonaceous, very calcareous, abundant sandstone white
to gray to translucent to salt and pepper, fine to very fine grained, some medium grained, angular

i to sub rounded, consolidated, poorly sorted, moderately firm to firm, calcareous, rare shale
medium to dark gray, platy to splintery, soft, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12760-12780 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to firm,
sandy, grading to sandstone in part, very calcareous, abundant sandstone white to gray to
translucent to salt and pepper, fine to very fine grained, some medium grained, angular to sub

i rounded, consolidated, poorly sorted, moderately firm to firm, calcareous, good trace shale
medium to dark gray, sub blocky to sub platy, very hard, rare carbonaceous, sandy to silty in part,
slightly calcareous, no stain, fluorescence, or cut

12780-12800 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy to platy, moderately
firm to firm, sandy, grading to sandstone in part, carbonaceous in part, very calcareous, abundant
sandstone white to gray to translucent to salt and pepper, fine to very fine grained, some medium

i grained, angular to sub rounded, consolidated, poorly sorted, moderately firm to moderately soft,
calcareous, trace shale medium to dark gray, sub platy, moderately firm to soft, sandy to silty in
part, slightly calcareous, no stain, fluorescence, or cut

12800-12820 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, some
loose medium grained quartz, sub angular to sub rounded, moderately consolidated to
unconsolidated, poorly sorted, firm to hard, no porosity, very calcareous, abundant siltstone

i medium to dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to
sandstone in part, very calcareous, trace shale medium to dark gray, platy to splintery, moderately

consolidated, poorly sorted, moderately soft, calcareous, good trace shale medium to dark gray,
sub platy to platy, moderately soft to moderately firm, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12660-12680 Siltstone medium to dark gray, sub blocky to blocky, firm to moderately firm, sandy,
carbonaceous in part, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, moderately soft, calcareous, trace shale medium
to dark gray, sub platy to platy to splintery, moderately firm, sandy to silty, slightly calcareous, no
stain, fluorescence, or cut

12680-12700 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy, moderately firm to
soft, sandy in part, carbonaceous in part, grading to sandstone in part, very calcareous, occasional

i sandstone translucent to white to gray to salt and pepper, fine to very fine grained, sub angular to
sub rounded, moderately consolidated, poorly sorted, moderately soft, calcareous, trace shale
medium to dark gray, sub platy to platy to splintery, moderately firm, sandy to silty, slightly
calcareous, no stain, fluorescence, or cut

12700-12720 Siltstone medium to dark gray, blocky to sub blocky to sub platy, hard to moderately soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, occasional sandstone white

i to gray, translucent to salt and pepper in part, fine to very fine grained, some medium grained, sub
angular to sub rounded, consolidated, poorly sorted, moderately firm, calcareous, rare shale
medium to dark gray, platy to splintery, moderately firm, sandy to silty, slightly calcareous, no
stain, fluorescence, or cut

12720-12740 Siltstone medium to dark gray, blocky to sub blocky to sub platy, moderately firm to soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, some sandstone white to

i gray to translucent to salt and pepper, fine to very fine grained, sub angular to sub rounded,
consolidated, poorly sorted, moderately firm to soft, calcareous, rare shale medium to dark gray,
platy to splintery, soft, sandy to silty, slightly calcareous, no stain, fluorescence, or cut

12740-12760 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to soft,
sandy, grading to sandstone in part, rare carbonaceous, very calcareous, abundant sandstone white
to gray to translucent to salt and pepper, fine to very fine grained, some medium grained, angular

i to sub rounded, consolidated, poorly sorted, moderately firm to firm, calcareous, rare shale
medium to dark gray, platy to splintery, soft, sandy to silty, slightly calcareous, no stain,
fluorescence, or cut

12760-12780 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to firm,
sandy, grading to sandstone in part, very calcareous, abundant sandstone white to gray to
translucent to salt and pepper, fine to very fine grained, some medium grained, angular to sub

i rounded, consolidated, poorly sorted, moderately firm to firm, calcareous, good trace shale
medium to dark gray, sub blocky to sub platy, very hard, rare carbonaceous, sandy to silty in part,
slightly calcareous, no stain, fluorescence, or cut

12780-12800 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy to platy, moderately
firm to firm, sandy, grading to sandstone in part, carbonaceous in part, very calcareous, abundant
sandstone white to gray to translucent to salt and pepper, fine to very fine grained, some medium

i grained, angular to sub rounded, consolidated, poorly sorted, moderately firm to moderately soft,
calcareous, trace shale medium to dark gray, sub platy, moderately firm to soft, sandy to silty in
part, slightly calcareous, no stain, fluorescence, or cut

12800-12820 Sandstone white to gray to translucent to salt and pepper, fine to very fine grained, some
loose medium grained quartz, sub angular to sub rounded, moderately consolidated to
unconsolidated, poorly sorted, firm to hard, no porosity, very calcareous, abundant siltstone

i medium to dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to
sandstone in part, very calcareous, trace shale medium to dark gray, platy to splintery, moderately



I
soft, slightly calcareous, no stain, fluorescence, or cut

12820-12840 Sandstone white to gray to translucent to salt and pepper, fine to very fme grained, some

i loose medium grained quartz, sub angular to sub rounded, unconsolidated, some moderately
consolidated, poorly sorted, moderately soft to soft, very calcareous, abundant siltstone medium
to dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to sandstone in

i part, very calcareous, rare shale light to medium gray, platy to splintery, moderately soft, slightly
calcareous, no stain, fluorescence, or cut

12840-12860 Sandstone white to translucent to salt and pepper, some gray, fine to very fine grained, some

i loose medium grained quartz, sub angular to sub rounded, moderately consolidated to
unconsolidated, poorly sorted, moderately soft to soft, calcareous, abundant siltstone medium to
dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to sandstone in part,

i very calcareous, rare shale light to medium gray, sub blocky, moderately soft, slightly calcareous,
no stain, fluorescence, or cut

12860-12880 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy to platy, moderately

I firm to soft, sandy, grading to sandstone in part, calcareous, abundant sandstone white to
translucent to salt and pepper, some gray, fine to very fine good, sub angular to sub rounded,
moderately consolidated, poorly sorted, moderately firm to moderately soft, calcareous, trace

i shale medium to dark gray, sub platy, soft, sandy to silty in part, slightly calcareous, no stain,
fluorescence, or cut

12880-12900 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm to soft, sandy,

I grading to sandstone in part, calcareous, abundant sandstone white to translucent to salt and
pepper, some gray, fine to very fine grained, sub angular to sub rounded, moderately consolidated
to unconsolidated, poorly sorted, moderately soft, calcareous, trace shale medium to dark gray,
sub platy, moderately firm, sandy to silty in part, slightly calcareous, no stain, fluorescence, or cut

12900-12920 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to soft,
sandy, grading to sandstone in part, laminated in part, calcareous, abundant sandstone white to

I translucent to salt and pepper, some gray, fine to very fine good, sub angular to sub rounded,
moderately consolidated, no porosity, unconsolidated in part, poorly sorted, moderately soft,
calcareous, rare shale light gray, sub platy, moderately firm, sandy to silty in part, slightly
calcareous, no stain, fluorescence, or cut

12920-12940 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately soft, sandy,
grading to sandstone in part, laminated in part, calcareous, occasional sandstone white to
translucent to salt and pepper, some gray, fine to very fine grained, sub angular to sub rounded,
moderately consolidated to poorly consolidated, poorly sorted, moderately soft, calcareous, rare
shale light gray, sub platy, moderately firm, sandy to silty in part, slightly calcareous, no stain,
fluorescence, or cut

12940-12960 Siltstone medium gray, dark gray in part, sub blocky to sub platy, moderately firm, sandy,

I grading to sandstone in part, calcareous, occasional sandstone white to translucent to gray to salt
and pepper, fine to very fine good, sub angular to sub rounded, moderately consolidated, poorly
sorted, moderately firm to firm, calcareous, no stain, fluorescence, or cut

12960-12980 No sample due to loss of returns/circulation

12980-13000 No sample to bypassing shaker to LCM only

13000-13020 No sample to bypassing shaker to LCM only

13020-13040 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white, fine to very fine grained, sub angular to sub rounded, moderately

I
soft, slightly calcareous, no stain, fluorescence, or cut

12820-12840 Sandstone white to gray to translucent to salt and pepper, fine to very fme grained, some

i loose medium grained quartz, sub angular to sub rounded, unconsolidated, some moderately
consolidated, poorly sorted, moderately soft to soft, very calcareous, abundant siltstone medium
to dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to sandstone in

i part, very calcareous, rare shale light to medium gray, platy to splintery, moderately soft, slightly
calcareous, no stain, fluorescence, or cut

12840-12860 Sandstone white to translucent to salt and pepper, some gray, fine to very fine grained, some

i loose medium grained quartz, sub angular to sub rounded, moderately consolidated to
unconsolidated, poorly sorted, moderately soft to soft, calcareous, abundant siltstone medium to
dark gray, sub blocky to sub platy to platy, moderately firm, sandy, grading to sandstone in part,

i very calcareous, rare shale light to medium gray, sub blocky, moderately soft, slightly calcareous,
no stain, fluorescence, or cut

12860-12880 Siltstone medium to dark gray, rare red brown, sub blocky to sub platy to platy, moderately

I firm to soft, sandy, grading to sandstone in part, calcareous, abundant sandstone white to
translucent to salt and pepper, some gray, fine to very fine good, sub angular to sub rounded,
moderately consolidated, poorly sorted, moderately firm to moderately soft, calcareous, trace

i shale medium to dark gray, sub platy, soft, sandy to silty in part, slightly calcareous, no stain,
fluorescence, or cut

12880-12900 Siltstone medium to dark gray, sub blocky to sub platy, moderately firm to soft, sandy,

I grading to sandstone in part, calcareous, abundant sandstone white to translucent to salt and
pepper, some gray, fine to very fine grained, sub angular to sub rounded, moderately consolidated
to unconsolidated, poorly sorted, moderately soft, calcareous, trace shale medium to dark gray,
sub platy, moderately firm, sandy to silty in part, slightly calcareous, no stain, fluorescence, or cut

12900-12920 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately firm to soft,
sandy, grading to sandstone in part, laminated in part, calcareous, abundant sandstone white to

I translucent to salt and pepper, some gray, fine to very fine good, sub angular to sub rounded,
moderately consolidated, no porosity, unconsolidated in part, poorly sorted, moderately soft,
calcareous, rare shale light gray, sub platy, moderately firm, sandy to silty in part, slightly
calcareous, no stain, fluorescence, or cut

12920-12940 Siltstone medium to dark gray, sub blocky to sub platy to platy, moderately soft, sandy,
grading to sandstone in part, laminated in part, calcareous, occasional sandstone white to
translucent to salt and pepper, some gray, fine to very fine grained, sub angular to sub rounded,
moderately consolidated to poorly consolidated, poorly sorted, moderately soft, calcareous, rare
shale light gray, sub platy, moderately firm, sandy to silty in part, slightly calcareous, no stain,
fluorescence, or cut

12940-12960 Siltstone medium gray, dark gray in part, sub blocky to sub platy, moderately firm, sandy,

I grading to sandstone in part, calcareous, occasional sandstone white to translucent to gray to salt
and pepper, fine to very fine good, sub angular to sub rounded, moderately consolidated, poorly
sorted, moderately firm to firm, calcareous, no stain, fluorescence, or cut

12960-12980 No sample due to loss of returns/circulation

12980-13000 No sample to bypassing shaker to LCM only

13000-13020 No sample to bypassing shaker to LCM only

13020-13040 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white, fine to very fine grained, sub angular to sub rounded, moderately



consolidated to unconsolidated, firm, no porosity, calcareous, no stain, fluorescence, or cut

13040-13060 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, carbonaceous laminations in part, some grading to sandstone, very
calcareous, trace sandstone translucent to gray to white, fine to very fine grained, sub angular to
sub rounded, consolidated, very hard, no porosity, calcareous, rare shale dark gray, sub platy, soft,
silty, calcareous, no stain, fluorescence, or cut

13060-13080 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, carbonaceous laminations in part, grading to sandstone, very

I calcareous, trace sandstone translucent to gray to white, fine to very fine grained, sub angular to
sub rounded, consolidated, very hard, no porosity, some unconsolidated, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13080-13100 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, carbonaceous, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub angular to sub rounded,
consolidated, very hard, no porosity, calcareous, no stain, fluorescence, or cut

13100-13120 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I moderately firm to soft, sandy, carbonaceous, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub angular to sub rounded,
consolidated, very hard, no porosity, calcareous, no stain, fluorescence, or cut

i 13220-13140 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, no stain, fluorescence, or
cut

13240-13160 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13260-13180 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately soft, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13280-13200 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13200-13220 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13220-13240 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

consolidated to unconsolidated, firm, no porosity, calcareous, no stain, fluorescence, or cut

13040-13060 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, carbonaceous laminations in part, some grading to sandstone, very
calcareous, trace sandstone translucent to gray to white, fine to very fine grained, sub angular to
sub rounded, consolidated, very hard, no porosity, calcareous, rare shale dark gray, sub platy, soft,
silty, calcareous, no stain, fluorescence, or cut

13060-13080 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, carbonaceous laminations in part, grading to sandstone, very

I calcareous, trace sandstone translucent to gray to white, fine to very fine grained, sub angular to
sub rounded, consolidated, very hard, no porosity, some unconsolidated, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13080-13100 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, carbonaceous, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub angular to sub rounded,
consolidated, very hard, no porosity, calcareous, no stain, fluorescence, or cut

13100-13120 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I moderately firm to soft, sandy, carbonaceous, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white, fine to very fine grained, sub angular to sub rounded,
consolidated, very hard, no porosity, calcareous, no stain, fluorescence, or cut

i 13220-13140 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, no stain, fluorescence, or
cut

13240-13160 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13260-13180 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately soft, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13280-13200 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13200-13220 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13220-13240 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub



angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13240-13260 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13260-13280 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13280-13300 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13300-13320 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, hard, no
porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to

i moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13320-13340 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, hard, no
porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13340-13360 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13360-13380 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13380-13400 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, moderately consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13400-13420 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft, sandy in part, very calcareous, trace sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, some coarse to medium loose quartz grains,
poorly consolidated, poorly sorted, soft, calcareous, rare shale dark gray, sub platy, soft, silty,
calcareous, no stain, fluorescence, or cut

angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13240-13260 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13260-13280 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13280-13300 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13300-13320 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, hard, no
porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to

i moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13320-13340 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, hard, no
porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13340-13360 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13360-13380 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13380-13400 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, moderately consolidated, poorly sorted, very hard, no porosity, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13400-13420 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft, sandy in part, very calcareous, trace sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, some coarse to medium loose quartz grains,
poorly consolidated, poorly sorted, soft, calcareous, rare shale dark gray, sub platy, soft, silty,
calcareous, no stain, fluorescence, or cut



13420-13440 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to moderately soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, hard, calcareous, rare shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

i
13440-13460 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

firm to soft, sandy, very calcareous, trace sandstone translucent to gray to white to salt and
pepper, fine to very fine grained, some loose quartz grains, sub rounded to sub angular,
moderately to poorly consolidated, poorly sorted, firm, calcareous, no stain, fluorescence, or cut

13460-13480 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent

i to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,
consolidated, poorly sorted, hard, no porosity, calcareous, no stain, fluorescence, or cut

13480-13500 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I firm to soft, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to
light gray to gray to white to salt and pepper, fine to very fine grained, some coarse to medium
quartz grains, sub rounded to sub angular, moderately consolidated, poorly sorted, firm to soft, no

i porosity, calcareous, rare shale dark gray, sub platy, soft, silty, calcareous, rare pyrite nodules, no
stain, fluorescence, or cut

13500-13520 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I firm to soft, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to
light gray to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale dark
gray, sub platy, soft, silty, calcareous, rare pyrite nodules, no stain, fluorescence, or cut

13520-13540 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to moderately firm, sandy, grading to sandstone, very calcareous, occasional sandstone

i translucent to light gray to gray to white to salt and pepper, fine to very fine grained, sub angular
to sub rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13540-13560 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, grading to sandstone in part, very calcareous, rare sandstone

i translucent to light gray to gray to white to salt and pepper, fine to very fine grained, sub angular
to sub rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale
dark gray, sub platy, firm, silty, slightly calcareous, no stain, fluorescence, or cut

i 13560-13580 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent
to light gray to gray to white to salt and pepper, fine to very fine grained, abundant loose coarse to

i medium quartz grains, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, soft, calcareous, rare shale dark gray, sub platy, firm, silty, slightly calcareous, no stain,
fluorescence, or cut

i 13580-13600 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
soft, sandy, very calcareous, trace sandstone translucent to light gray to gray to white to salt and
pepper, fine to very fine grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, soft, calcareous, trace shale dark gray, sub platy, firm, silty,
slightly calcareous, no stain, fluorescence, or cut

13600-13620 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I firm to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, angular to sub rounded,

13420-13440 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to moderately soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, hard, calcareous, rare shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

i
13440-13460 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

firm to soft, sandy, very calcareous, trace sandstone translucent to gray to white to salt and
pepper, fine to very fine grained, some loose quartz grains, sub rounded to sub angular,
moderately to poorly consolidated, poorly sorted, firm, calcareous, no stain, fluorescence, or cut

13460-13480 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent

i to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,
consolidated, poorly sorted, hard, no porosity, calcareous, no stain, fluorescence, or cut

13480-13500 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I firm to soft, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to
light gray to gray to white to salt and pepper, fine to very fine grained, some coarse to medium
quartz grains, sub rounded to sub angular, moderately consolidated, poorly sorted, firm to soft, no

i porosity, calcareous, rare shale dark gray, sub platy, soft, silty, calcareous, rare pyrite nodules, no
stain, fluorescence, or cut

13500-13520 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,

I firm to soft, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to
light gray to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale dark
gray, sub platy, soft, silty, calcareous, rare pyrite nodules, no stain, fluorescence, or cut

13520-13540 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
firm to moderately firm, sandy, grading to sandstone, very calcareous, occasional sandstone

i translucent to light gray to gray to white to salt and pepper, fine to very fine grained, sub angular
to sub rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale
dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13540-13560 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, grading to sandstone in part, very calcareous, rare sandstone

i
translucent to light gray to gray to white to salt and pepper, fine to very fine grained, sub angular
to sub rounded, moderately consolidated, poorly sorted, firm, no porosity, calcareous, rare shale
dark gray, sub platy, firm, silty, slightly calcareous, no stain, fluorescence, or cut

i 13560-13580 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone translucent
to light gray to gray to white to salt and pepper, fine to very fine grained, abundant loose coarse to

i medium quartz grains, sub angular to sub rounded, poorly consolidated to unconsolidated, poorly
sorted, soft, calcareous, rare shale dark gray, sub platy, firm, silty, slightly calcareous, no stain,
fluorescence, or cut

i 13580-13600 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
soft, sandy, very calcareous, trace sandstone translucent to light gray to gray to white to salt and
pepper, fine to very fine grained, sub angular to sub rounded, poorly consolidated to

I unconsolidated, poorly sorted, soft, calcareous, trace shale dark gray, sub platy, firm, silty,
slightly calcareous, no stain, fluorescence, or cut

13600-13620 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I firm to moderately firm, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, angular to sub rounded,



moderately to poorly consolidated, poorly sorted, firm, calcareous, trace shale white to dark gray,
sub platy, moderately firm to firm, silty in part, slightly calcareous, no stain, fluorescence, or cut

i 13620-13640 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, firm,
sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to gray to white
to salt and pepper, fine to very fine grained, sub angular to sub rounded, consolidated, poorly

I sorted, firm, no porosity, calcareous, rare shale dark gray, sub platy, firm, silty, slightly
calcareous, no stain, fluorescence, or cut

13640-13660 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, firm

i to moderately soft, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, consolidated, poorly sorted, firm, no porosity, calcareous, no stain, fluorescence, or cut

13660-13680 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, hard
to firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded,

I consolidated, poorly sorted, firm, no porosity, calcareous, rare shale black, sub blocky, slightly
silty, hard, non calcareous, no stain, fluorescence, or cut

i 13680-13700 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, soft,
sandy, very calcareous, rare sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, some loose quartz grains, sub angular to sub rounded, moderately consolidated,
poorly sorted, moderately firm, no porosity, calcareous, no stain, fluorescence, or cut

13700-13720 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13720-13740 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13740-13760 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13760-13780 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13780-13800 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13800-13820 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

moderately to poorly consolidated, poorly sorted, firm, calcareous, trace shale white to dark gray,
sub platy, moderately firm to firm, silty in part, slightly calcareous, no stain, fluorescence, or cut

i 13620-13640 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, firm,
sandy, grading to sandstone in part, very calcareous, trace sandstone translucent to gray to white
to salt and pepper, fine to very fine grained, sub angular to sub rounded, consolidated, poorly

I sorted, firm, no porosity, calcareous, rare shale dark gray, sub platy, firm, silty, slightly
calcareous, no stain, fluorescence, or cut

13640-13660 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, firm

i to moderately soft, sandy, grading to sandstone in part, very calcareous, trace sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, consolidated, poorly sorted, firm, no porosity, calcareous, no stain, fluorescence, or cut

13660-13680 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, hard
to firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded,

I consolidated, poorly sorted, firm, no porosity, calcareous, rare shale black, sub blocky, slightly
silty, hard, non calcareous, no stain, fluorescence, or cut

i 13680-13700 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, soft,
sandy, very calcareous, rare sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, some loose quartz grains, sub angular to sub rounded, moderately consolidated,
poorly sorted, moderately firm, no porosity, calcareous, no stain, fluorescence, or cut

13700-13720 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13720-13740 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13740-13760 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13760-13780 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13780-13800 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13800-13820 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone



I
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13820-13840 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13840-13860 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13860-13880 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13880-13900 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13900-13920 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, very hard, no

i porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, rare
white, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13920-13940 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, rare
white, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13940-13960 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fme to very fine grained, sub rounded to sub
angular, consolidated to unconsolidated, poorly sorted, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13960-13980 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated to unconsolidated, poorly sorted, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13980-14000 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
moderately firm to soft, sandy, grading to sandstone, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, calcareous, trace shale black, sub blocky, firm, sandy, non

I
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13820-13840 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13840-13860 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13860-13880 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13880-13900 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13900-13920 Bypassing shakers, abundant LCM, Sandstone translucent to gray to white to salt and pepper,
fine to very fine grained, sub rounded to sub angular, consolidated, poorly sorted, very hard, no

i porosity, calcareous, abundant siltstone medium to dark gray, sub blocky to blocky, soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, trace shale dark gray, rare
white, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 13920-13940 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, very hard, no porosity, calcareous, trace shale dark gray, rare
white, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

13940-13960 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fme to very fine grained, sub rounded to sub
angular, consolidated to unconsolidated, poorly sorted, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13960-13980 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated to unconsolidated, poorly sorted, calcareous, trace shale dark gray, sub
platy, soft, silty, calcareous, no stain, fluorescence, or cut

13980-14000 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
moderately firm to soft, sandy, grading to sandstone, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, calcareous, trace shale black, sub blocky, firm, sandy, non



calcareous, no stain, fluorescence, or cut

14000-14020 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, moderately soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14020-14040 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, laminated in part, grading to sandstone in part, very calcareous,

I abundant sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, poorly sorted, hard to soft, calcareous, no stain,
fluorescence, or cut

14040-14060 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
hard to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, moderately consolidated, poorly sorted, firm to soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

i 14060-14080 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, calcareous, trace shale black, sub blocky, firm,
sandy, non calcareous, no stain, fluorescence, or cut

14080-14100 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately to poorly consolidated, poorly sorted, soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14100-14120 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, grading to sandstone in part, very calcareous, abundant sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately to poorly consolidated, poorly sorted, firm, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14120-14140 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
moderately firm, sandy, carbonaceous in part, grading to sandstone in part, very calcareous,
occasional sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately to poorly consolidated, poorly sorted, firm, calcareous, no
stain, fluorescence, or cut

i 14140-14160 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, carbonaceous in part, grading to sandstone, very calcareous, abundant
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, moderately consolidated, poorly sorted, hard, no porosity, calcareous, rare shale
black, sub blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut

14160-14180 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, soft,

I sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated to unconsolidated, poorly sorted, soft, calcareous, rare shale fragments black, sub
blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut

calcareous, no stain, fluorescence, or cut

14000-14020 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, moderately soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14020-14040 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, laminated in part, grading to sandstone in part, very calcareous,

I abundant sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, moderately consolidated, poorly sorted, hard to soft, calcareous, no stain,
fluorescence, or cut

14040-14060 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
hard to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, moderately consolidated, poorly sorted, firm to soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

i 14060-14080 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,
moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately consolidated, poorly sorted, calcareous, trace shale black, sub blocky, firm,
sandy, non calcareous, no stain, fluorescence, or cut

14080-14100 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

I moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately to poorly consolidated, poorly sorted, soft, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14100-14120 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, grading to sandstone in part, very calcareous, abundant sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, moderately to poorly consolidated, poorly sorted, firm, calcareous, rare shale black, sub
blocky, firm, sandy, non calcareous, no stain, fluorescence, or cut

14120-14140 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub blocky,
moderately firm, sandy, carbonaceous in part, grading to sandstone in part, very calcareous,
occasional sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, moderately to poorly consolidated, poorly sorted, firm, calcareous, no
stain, fluorescence, or cut

i 14140-14160 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, carbonaceous in part, grading to sandstone, very calcareous, abundant
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, moderately consolidated, poorly sorted, hard, no porosity, calcareous, rare shale
black, sub blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut

14160-14180 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, soft,

I sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated to unconsolidated, poorly sorted, soft, calcareous, rare shale fragments black, sub
blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut



I
14180-14200 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub
blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut

i 14200-14220 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, very calcareous, some
sandstone translucent to gray to white to salt and pepper, calcareous, no stain, fluorescence, or cut

14220-14240 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,

I moderately firm, sandy, grading to sandstone in part, calcareous, some sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,
consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub blocky,
hard, sandy, non calcareous, no stain, fluorescence, or cut

14240-14260 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, rare red brown, blocky to
sub platy, firm to moderately soft, sandy, grading to sandstone in part, calcareous, abundant

i sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black,
sub blocky to platy, hard, sandy, non calcareous, no stain, fluorescence, or cut

14260-14280 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, grading to sandstone in part, calcareous, some sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,

I consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub blocky,
hard, sandy, non calcareous, no stain, fluorescence, or cut

i 14280-14300 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, hard
to soft, sandy, grading to sandstone in part, calcareous, abundant sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, consolidated,
poorly sorted, hard, no porosity, calcareous, no stain, fluorescence, or cut

i 14300-14320 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,

I some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14320-14340 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately hard, calcareous, trace
shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14340-14360 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14360-14380 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

i blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

I
14180-14200 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to sub platy,

moderately firm to soft, sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub
blocky, hard, sandy, non calcareous, no stain, fluorescence, or cut

i 14200-14220 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, very calcareous, some
sandstone translucent to gray to white to salt and pepper, calcareous, no stain, fluorescence, or cut

14220-14240 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,

I moderately firm, sandy, grading to sandstone in part, calcareous, some sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,
consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub blocky,
hard, sandy, non calcareous, no stain, fluorescence, or cut

14240-14260 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, rare red brown, blocky to
sub platy, firm to moderately soft, sandy, grading to sandstone in part, calcareous, abundant

i sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black,
sub blocky to platy, hard, sandy, non calcareous, no stain, fluorescence, or cut

14260-14280 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,
moderately firm, sandy, grading to sandstone in part, calcareous, some sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular,

I consolidated, poorly sorted, hard, no porosity, calcareous, rare shale fragments black, sub blocky,
hard, sandy, non calcareous, no stain, fluorescence, or cut

i 14280-14300 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy, hard
to soft, sandy, grading to sandstone in part, calcareous, abundant sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, consolidated,
poorly sorted, hard, no porosity, calcareous, no stain, fluorescence, or cut

i 14300-14320 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,

I some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14320-14340 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately hard, calcareous, trace
shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14340-14360 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14360-14380 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

i blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut



I
14380-14400 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14400-14420 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fme
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14420-14440 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

i blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14440-14460 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very

I calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14460-14480 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14480-14500 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
occasional sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14500-14520 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, very sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14520-14540 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, very sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to firm, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14540-14560 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to firm, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14560-14580 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I
14380-14400 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i
14400-14420 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fme
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14420-14440 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub

i blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14440-14460 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, very sandy, grading to sandstone in part, very

I calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine
grained, sub rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14460-14480 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
some sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14480-14500 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, occasional black, sub
blocky to blocky, soft to moderately firm, sandy, grading to sandstone in part, very calcareous,
occasional sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub
rounded to sub angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark
gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14500-14520 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, very sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14520-14540 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, very sandy, grading to sandstone in part, very calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to firm, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

i 14540-14560 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,
soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to firm, calcareous,
trace shale dark gray, sub platy, soft, silty, calcareous, no stain, fluorescence, or cut

14560-14580 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,

I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub



angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14580-14600 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14600-14620 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,

I moderately firm to firm, sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, hard, calcareous, trace shale dark gray to black, sub
platy, firm, silty, slightly calcareous, no stain, fluorescence, or cut

14620-14640 Abundant LCM Poor sample. Siltstone medium gray to black, sub blocky, firm, sandy, some
sandstone gray, fine grained, angular to sub angular, poorly consolidated, poorly sorted, slightly
calcareous, no stain, fluorescence, or cut

14640-14660 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, soft to firm, sandy,

I grading to sandstone in part, very calcareous, occasional sandstone light gray to white to light tan
to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, hard, calcareous, rare shale light gray to black, sub blocky, firm, sub waxy,
earthy in part, non calcareous, no stain, fluorescence, or cut

14660-14680 Abundant LCM Siltstone medium to dark gray, blocky to sub platy, moderately firm to soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, abundant sandstone

i translucent to light gray to white to light tan to salt and pepper, fine to very fine grained, some
medium grained, angular to sub rounded, moderately consolidated, poorly sorted, firm,
calcareous, some shale light gray, sub blocky, firm, sub waxy, silty in part, non calcareous, no
stain, fluorescence, or cut

14680-14700 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm, sandy, grading to
sandstone in part, very calcareous, some sandstone translucent to light gray to white to salt and

i pepper, fine to very fine grained, some medium grained, angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, soft, calcareous, rare shale gray, sub platy, firm,
sub waxy, non calcareous, no stain, fluorescence, or cut

14700-14720 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm to moderately
firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, moderately firm to firm, calcareous, good trace shale dark gray to
black, sub platy to sub blocky, moderately soft, slightly calcareous, no stain, fluorescence, or cut

i 14720-14740 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm to moderately
firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
onsolidLabtepd, poorlsyusbbrtled oderaerely firm
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14740-14760 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to

i moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, moderately firm to firm, calcareous, occasional shale
dark gray to black, sub platy to sub blocky, moderately soft, slightly calcareous, no stain,
fluorescence, or cut

angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14580-14600 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, sub blocky to blocky,I soft to moderately firm, sandy, grading to sandstone in part, very calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, consolidated, poorly sorted, moderately hard, calcareous, trace shale dark gray, sub platy,
soft, silty, calcareous, no stain, fluorescence, or cut

14600-14620 Bypassing shakers, abundant LCM, Siltstone medium to dark gray, blocky to sub platy,

I moderately firm to firm, sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, consolidated, poorly sorted, hard, calcareous, trace shale dark gray to black, sub
platy, firm, silty, slightly calcareous, no stain, fluorescence, or cut

14620-14640 Abundant LCM Poor sample. Siltstone medium gray to black, sub blocky, firm, sandy, some
sandstone gray, fine grained, angular to sub angular, poorly consolidated, poorly sorted, slightly
calcareous, no stain, fluorescence, or cut

14640-14660 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, soft to firm, sandy,

I grading to sandstone in part, very calcareous, occasional sandstone light gray to white to light tan
to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately consolidated,
moderately sorted, hard, calcareous, rare shale light gray to black, sub blocky, firm, sub waxy,
earthy in part, non calcareous, no stain, fluorescence, or cut

14660-14680 Abundant LCM Siltstone medium to dark gray, blocky to sub platy, moderately firm to soft,
sandy, laminated in part, grading to sandstone in part, very calcareous, abundant sandstone

i translucent to light gray to white to light tan to salt and pepper, fine to very fine grained, some
medium grained, angular to sub rounded, moderately consolidated, poorly sorted, firm,
calcareous, some shale light gray, sub blocky, firm, sub waxy, silty in part, non calcareous, no
stain, fluorescence, or cut

14680-14700 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm, sandy, grading to
sandstone in part, very calcareous, some sandstone translucent to light gray to white to salt and

i pepper, fine to very fine grained, some medium grained, angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, soft, calcareous, rare shale gray, sub platy, firm,
sub waxy, non calcareous, no stain, fluorescence, or cut

14700-14720 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm to moderately
firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated, poorly sorted, moderately firm to firm, calcareous, good trace shale dark gray to
black, sub platy to sub blocky, moderately soft, slightly calcareous, no stain, fluorescence, or cut

i 14720-14740 Abundant LCM Siltstone medium to dark gray, blocky to sub blocky, firm to moderately
firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
onsolidLabtepd, poorlsyusbbrtled oderaerely firm
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14740-14760 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to

i moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated, poorly sorted, moderately firm to firm, calcareous, occasional shale
dark gray to black, sub platy to sub blocky, moderately soft, slightly calcareous, no stain,
fluorescence, or cut



I
14760-14780 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to

moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fme grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, trace shale dark gray to black, sub platy to sub blocky, moderately soft, silty, slightly
calcareous, no stain, fluorescence, or cut

14780-14800 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to
moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, trace shale dark gray to black, sub platy to sub blocky, moderately soft, silty, slightly
calcareous, no stain, fluorescence, or cut

14800-14820 Abundant LCM Siltstone medium to dark gray to black, occasional light gray, rare green,
blocky to sub blocky, firm to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
moderately soft to moderately firm, calcareous, trace shale dark gray to black, sub platy to sub
blocky, moderately soft, silty, slightly calcareous, no stain, fluorescence, or cut

14820-14840 Abundant LCM Siltstone medium to dark gray to black, occasional light gray, rare green,
blocky to sub blocky, firm to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
moderately soft to moderately firm, calcareous, trace shale dark gray to black, sub platy to sub
blocky, moderately soft, silty, slightly calcareous, no stain, fluorescence, or cut

14840-14860 Abundant LCM Siltstone dark gray to black, occasional light gray, rare tan to green, blocky
to sub blocky, moderately soft to firm, sandy to very sandy, very calcareous, some shale dark gray
to black, sub platy to sub blocky, moderately soft, silty, slightly calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, no stain, fluorescence, or cut

14860-14880 Abundant LCM Siltstone dark gray to black, rare tan, blocky to sub blocky, moderately soft
to firm, sandy to very sandy, very calcareous, some shale dark gray to black, sub platy to sub

i blocky, moderately soft, silty, slightly calcareous, occasional sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm, calcareous,
rare limestone off white to buff, moderately firm, micritic, no stain, fluorescence, or cut

14880-14900 Abundant LCM Siltstone dark gray to black, rare green, blocky to sub blocky, moderately
soft to firm, sandy to very sandy, very calcareous, some shale dark gray to black, sub platy to sub

i blocky, moderately soft, silty, slightly calcareous, some sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, poorly sorted, moderately soft to moderately firm, calcareous, no stain,
fluorescence, or cut

14900-14920 Abundant LCM Siltstone dark gray to black, rare light gray, blocky to sub blocky, soft to
moderately soft, sandy, very calcareous, some shale dark gray to black, sub platy to sub blocky,

I moderately soft, silty, slightly calcareous, some sandstone translucent to gray to white to salt and
pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, poorly sorted, moderately firm to moderately hard, calcareous, no stain,
fluorescence, or cut

I
14760-14780 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to

moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fme grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, trace shale dark gray to black, sub platy to sub blocky, moderately soft, silty, slightly
calcareous, no stain, fluorescence, or cut

14780-14800 Abundant LCM Siltstone medium to dark gray, rare green, blocky to sub blocky, firm to
moderately firm, very sandy, grading to sandstone in part, very calcareous, abundant sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, trace shale dark gray to black, sub platy to sub blocky, moderately soft, silty, slightly
calcareous, no stain, fluorescence, or cut

14800-14820 Abundant LCM Siltstone medium to dark gray to black, occasional light gray, rare green,
blocky to sub blocky, firm to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
moderately soft to moderately firm, calcareous, trace shale dark gray to black, sub platy to sub
blocky, moderately soft, silty, slightly calcareous, no stain, fluorescence, or cut

14820-14840 Abundant LCM Siltstone medium to dark gray to black, occasional light gray, rare green,
blocky to sub blocky, firm to moderately firm, very sandy, grading to sandstone in part, very
calcareous, some sandstone translucent to gray to white to salt and pepper, fine to very fine

i grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly sorted,
moderately soft to moderately firm, calcareous, trace shale dark gray to black, sub platy to sub
blocky, moderately soft, silty, slightly calcareous, no stain, fluorescence, or cut

14840-14860 Abundant LCM Siltstone dark gray to black, occasional light gray, rare tan to green, blocky
to sub blocky, moderately soft to firm, sandy to very sandy, very calcareous, some shale dark gray
to black, sub platy to sub blocky, moderately soft, silty, slightly calcareous, occasional sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub
angular, poorly consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm,
calcareous, no stain, fluorescence, or cut

14860-14880 Abundant LCM Siltstone dark gray to black, rare tan, blocky to sub blocky, moderately soft
to firm, sandy to very sandy, very calcareous, some shale dark gray to black, sub platy to sub

i blocky, moderately soft, silty, slightly calcareous, occasional sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly
consolidated to unconsolidated, poorly sorted, moderately soft to moderately firm, calcareous,
rare limestone off white to buff, moderately firm, micritic, no stain, fluorescence, or cut

14880-14900 Abundant LCM Siltstone dark gray to black, rare green, blocky to sub blocky, moderately
soft to firm, sandy to very sandy, very calcareous, some shale dark gray to black, sub platy to sub

i blocky, moderately soft, silty, slightly calcareous, some sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, poorly sorted, moderately soft to moderately firm, calcareous, no stain,
fluorescence, or cut

14900-14920 Abundant LCM Siltstone dark gray to black, rare light gray, blocky to sub blocky, soft to
moderately soft, sandy, very calcareous, some shale dark gray to black, sub platy to sub blocky,

I moderately soft, silty, slightly calcareous, some sandstone translucent to gray to white to salt and
pepper, fine to very fine grained, sub rounded to sub angular, poorly consolidated to
unconsolidated, poorly sorted, moderately firm to moderately hard, calcareous, no stain,
fluorescence, or cut



I
14920-14940 Abundant LCM Siltstone medium to dark gray to black, rare tan to light gray, blocky to sub

platy, moderately soft, sandy, rare grading to sandstone, very calcareous, some shale light to
medium gray, rare black, sub blocky, moderately soft, silty, slightly calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm, calcareous, no stain,
fluorescence, or cut

14940-14960 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy, very calcareous, some shale light to medium gray to black, blocky to sub blocky,
firm, silty, sub waxy, slightly calcareous, rare sandstone translucent to gray to white to salt and

i pepper, fine to very fine grained, sub angular to sub rounded, moderately to poorly consolidated,
poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

i 14960-14980 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy, rare grading to sandstone, very calcareous, some shale light gray to black, blocky to
sub blocky, firm, silty in part, sub waxy in part, slightly calcareous, rare sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
to poorly consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or cut

14980-15000 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately

I firm to firm, sandy, very calcareous, occasional shale light gray to white, sub blocky to platy, firm
to moderately firm, silty in part, sub waxy in part, slightly calcareous, some sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence,
or cut

15000-15020 Abundant LCM Siltstone medium to dark gray, rare black to light green, sub blocky to platy,

I moderately firm, sandy, very calcareous, occasional shale light to medium gray, blocky to sub
blocky, firm to moderately firm, silty in part, sub waxy in part, slightly calcareous, trace sandstone
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded,
consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or cut

15020-15040 Abundant LCM Siltstone medium to dark gray, sub blocky to platy, moderately soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, occasional shale light to

i medium gray, rare green to white, blocky to sub blocky, firm, silty in part, sub waxy in part,
slightly calcareous, trace sandstone white to gray to salt and pepper, fine to very fine grained, sub
angular to sub rounded, consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or

i cut

15040-15060 Abundant LCM Shale light to medium gray to white to green, blocky to sub blocky to
splintery, firm, silty in part, sub waxy in part, slightly calcareous, occasional siltstone medium to

I dark gray, rare black, blocky to sub blocky, moderately firm, sandy, slightly calcareous, trace
sandstone translucent to white to gray to salt and pepper, medium grained, angular to sub angular,
moderately consolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

15060-15080 Abundant LCM Shale light to dark gray to white to green, rare black, blocky to sub blocky to
splintery, firm, silty in part, sub waxy in part, non calcareous, abundant siltstone medium to dark
gray, rare black, sub blocky to sub platy, moderately firm, sandy, calcareous, rare sandstone

i translucent to white to gray to salt and pepper, medium grained, sub angular to sub rounded,
unconsolidated, poorly sorted, soft, no stain, fluorescence, or cut

i 15080-15100 Abundant LCM Shale black to dark gray, platy to flaky to splintery, hard to very hard, silty
in part, calcareous, abundant siltstone medium to dark gray to black, sub blocky to sub platy,
moderately firm, sandy to very sandy, grading to sandstone in part, very calcareous, some
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, poorly consolidated, poorly sorted, firm to moderately hard, calcareous, rare bright

I
14920-14940 Abundant LCM Siltstone medium to dark gray to black, rare tan to light gray, blocky to sub

platy, moderately soft, sandy, rare grading to sandstone, very calcareous, some shale light to
medium gray, rare black, sub blocky, moderately soft, silty, slightly calcareous, some sandstone

i translucent to gray to white to salt and pepper, fine to very fine grained, sub angular to sub
rounded, moderately to poorly consolidated, poorly sorted, moderately firm, calcareous, no stain,
fluorescence, or cut

14940-14960 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy, very calcareous, some shale light to medium gray to black, blocky to sub blocky,
firm, silty, sub waxy, slightly calcareous, rare sandstone translucent to gray to white to salt and

i pepper, fine to very fine grained, sub angular to sub rounded, moderately to poorly consolidated,
poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

i 14960-14980 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy, rare grading to sandstone, very calcareous, some shale light gray to black, blocky to
sub blocky, firm, silty in part, sub waxy in part, slightly calcareous, rare sandstone translucent to
gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded, moderately
to poorly consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or cut

14980-15000 Abundant LCM Siltstone medium to dark gray to black, sub blocky to sub platy, moderately

I firm to firm, sandy, very calcareous, occasional shale light gray to white, sub blocky to platy, firm
to moderately firm, silty in part, sub waxy in part, slightly calcareous, some sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub angular to sub rounded, poorly
consolidated to unconsolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence,
or cut

15000-15020 Abundant LCM Siltstone medium to dark gray, rare black to light green, sub blocky to platy,

I moderately firm, sandy, very calcareous, occasional shale light to medium gray, blocky to sub
blocky, firm to moderately firm, silty in part, sub waxy in part, slightly calcareous, trace sandstone
white to gray to salt and pepper, fine to very fine grained, sub angular to sub rounded,
consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or cut

15020-15040 Abundant LCM Siltstone medium to dark gray, sub blocky to platy, moderately soft to
moderately firm, sandy, grading to sandstone in part, very calcareous, occasional shale light to

i medium gray, rare green to white, blocky to sub blocky, firm, silty in part, sub waxy in part,
slightly calcareous, trace sandstone white to gray to salt and pepper, fine to very fine grained, sub
angular to sub rounded, consolidated, poorly sorted, hard, calcareous, no stain, fluorescence, or

i cut

15040-15060 Abundant LCM Shale light to medium gray to white to green, blocky to sub blocky to
splintery, firm, silty in part, sub waxy in part, slightly calcareous, occasional siltstone medium to

I dark gray, rare black, blocky to sub blocky, moderately firm, sandy, slightly calcareous, trace
sandstone translucent to white to gray to salt and pepper, medium grained, angular to sub angular,
moderately consolidated, poorly sorted, moderately firm, calcareous, no stain, fluorescence, or cut

15060-15080 Abundant LCM Shale light to dark gray to white to green, rare black, blocky to sub blocky to
splintery, firm, silty in part, sub waxy in part, non calcareous, abundant siltstone medium to dark
gray, rare black, sub blocky to sub platy, moderately firm, sandy, calcareous, rare sandstone

i translucent to white to gray to salt and pepper, medium grained, sub angular to sub rounded,
unconsolidated, poorly sorted, soft, no stain, fluorescence, or cut

i 15080-15100 Abundant LCM Shale black to dark gray, platy to flaky to splintery, hard to very hard, silty
in part, calcareous, abundant siltstone medium to dark gray to black, sub blocky to sub platy,
moderately firm, sandy to very sandy, grading to sandstone in part, very calcareous, some
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to
sub angular, poorly consolidated, poorly sorted, firm to moderately hard, calcareous, rare bright



I
yellow and dull orange mineral fluorescence, no stain or cut

15100-15120 Abundant LCM Shale black to dark gray, platy to flaky to splintery, moderately firm, silty in

i part, calcareous, some siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy to very sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare dull orange
mineral fluorescence, no stain or cut

15120-15140 Abundant LCM Shale black to dark gray, sub blocky to sub platy, moderately firm to hard,

I silty in part, calcareous, some siltstone medium to dark gray to black, sub blocky to sub platy,
moderately firm, sandy to very sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare dull orange
mineral fluorescence, no stain or cut

15140-15160 Abundant LCM Shale black to dark gray, sub blocky to sub platy, moderately soft to firm,

I occasional hard, silty in part, very calcareous, some siltstone medium to dark gray to black, rare
white to tan, sub blocky to sub platy, moderately firm, sandy to very sandy, grading to sandstone
in part, very calcareous, good trace sandstone translucent to gray to white to salt and pepper, fine

i to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly
sorted, calcareous, rare dull orange mineral fluorescence, no stain or cut

15160-15180 Abundant LCM Shale black to dark gray, some light gray, blocky to sub blocky, firm, silty in

i part, very calcareous, abundant siltstone medium to dark gray to black, rare red brown, sub blocky
to sub platy, moderately firm to soft, sandy, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, moderately consolidated, moderately sorted, hard, calcareous, no stain, fluorescence,
or cut

15180-15200 Abundant LCM Siltstone medium to dark gray to black to red brown, some green, sub
blocky to platy, moderately firm to soft, sandy, grading to sandstone in part, very calcareous,
abundant shale black to dark gray, some light gray to green, blocky to sub blocky, firm, silty in

i
part, very calcareous, trace sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, sub rounded to sub angular, moderately consolidated, moderately sorted, hard,
calcareous, no stain, fluorescence, or cut

i
15200-15220 Abundant LCM Siltstone medium to dark gray to black, rare red brown, sub blocky to platy,

moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional shale
light to dark gray to black, sub blocky, firm, silty in part, calcareous, trace sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated to unconsolidated, moderately sorted, firm to moderately soft, calcareous, no stain,
fluorescence, or cut

i 15220-15240 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, moderately firm
to soft, sandy to very sandy, grading to sandstone in part, very calcareous, occasional shale light
to dark gray to black, some green, sub blocky to sub platy, firm, silty to sandy in part, calcareous,
rare sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, moderately sorted, hard, calcareous, no stain, fluorescence,
or cut

i 15240-15260 Abundant LCM Shale medium to dark gray to black, some light gray, blocky to sub blocky,
firm, silty in part, calcareous, some siltstone medium to dark gray to black, some red brown,
blocky to sub platy, firm to soft, sandy, very calcareous, trace sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, consolidated to
unconsolidated, poorly sorted, hard, very calcareous, no stain, fluorescence, or cut

I
yellow and dull orange mineral fluorescence, no stain or cut

15100-15120 Abundant LCM Shale black to dark gray, platy to flaky to splintery, moderately firm, silty in

i part, calcareous, some siltstone medium to dark gray to black, sub blocky to sub platy, moderately
firm, sandy to very sandy, grading to sandstone in part, very calcareous, some sandstone
translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub

I angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare dull orange
mineral fluorescence, no stain or cut

15120-15140 Abundant LCM Shale black to dark gray, sub blocky to sub platy, moderately firm to hard,

I silty in part, calcareous, some siltstone medium to dark gray to black, sub blocky to sub platy,
moderately firm, sandy to very sandy, grading to sandstone in part, very calcareous, occasional
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, poorly consolidated to unconsolidated, poorly sorted, calcareous, rare dull orange
mineral fluorescence, no stain or cut

15140-15160 Abundant LCM Shale black to dark gray, sub blocky to sub platy, moderately soft to firm,

I occasional hard, silty in part, very calcareous, some siltstone medium to dark gray to black, rare
white to tan, sub blocky to sub platy, moderately firm, sandy to very sandy, grading to sandstone
in part, very calcareous, good trace sandstone translucent to gray to white to salt and pepper, fine

i to very fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated, poorly
sorted, calcareous, rare dull orange mineral fluorescence, no stain or cut

15160-15180 Abundant LCM Shale black to dark gray, some light gray, blocky to sub blocky, firm, silty in

i part, very calcareous, abundant siltstone medium to dark gray to black, rare red brown, sub blocky
to sub platy, moderately firm to soft, sandy, grading to sandstone in part, very calcareous, trace
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub rounded to

i sub angular, moderately consolidated, moderately sorted, hard, calcareous, no stain, fluorescence,
or cut

15180-15200 Abundant LCM Siltstone medium to dark gray to black to red brown, some green, sub
blocky to platy, moderately firm to soft, sandy, grading to sandstone in part, very calcareous,
abundant shale black to dark gray, some light gray to green, blocky to sub blocky, firm, silty in

i
part, very calcareous, trace sandstone translucent to gray to white to salt and pepper, fine to very
fine grained, sub rounded to sub angular, moderately consolidated, moderately sorted, hard,
calcareous, no stain, fluorescence, or cut

i
15200-15220 Abundant LCM Siltstone medium to dark gray to black, rare red brown, sub blocky to platy,

moderately firm to soft, sandy, grading to sandstone in part, very calcareous, occasional shale
light to dark gray to black, sub blocky, firm, silty in part, calcareous, trace sandstone translucent
to gray to white to salt and pepper, fine to very fine grained, sub rounded to sub angular, poorly

I consolidated to unconsolidated, moderately sorted, firm to moderately soft, calcareous, no stain,
fluorescence, or cut

i 15220-15240 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, moderately firm
to soft, sandy to very sandy, grading to sandstone in part, very calcareous, occasional shale light
to dark gray to black, some green, sub blocky to sub platy, firm, silty to sandy in part, calcareous,
rare sandstone translucent to gray to white to salt and pepper, fine to very fine grained, sub

i rounded to sub angular, consolidated, moderately sorted, hard, calcareous, no stain, fluorescence,
or cut

i 15240-15260 Abundant LCM Shale medium to dark gray to black, some light gray, blocky to sub blocky,
firm, silty in part, calcareous, some siltstone medium to dark gray to black, some red brown,
blocky to sub platy, firm to soft, sandy, very calcareous, trace sandstone translucent to gray to
white to salt and pepper, fine to very fine grained, sub rounded to sub angular, consolidated to
unconsolidated, poorly sorted, hard, very calcareous, no stain, fluorescence, or cut



l
15260-15280 Shale dark gray to black, occasional medium gray, sub platy to platy to sub blocky, soft to

moderately firm, silty, calcareous, abundant siltstone medium to dark gray, occasional black, trace
red brown, sub blocky to blocky, moderately firm, sandy in part, calcareous, abundant loose

i sandstone grained translucentto white to gray, fine to medium grained, sub rounded to sub
angular, non calcareous, rare pyrite, abundant dull orange mineral fluorescence, no stain or cut

i
15280-15300 Abundant LCM Shale medium to dark gray to black, some green to light gray, sub blocky to

sub platy to splintery, hard, silty in part, slightly calcareous, abundant siltstone medium to dark
gray to black, trace red brown, sub blocky to sub platy, firm to soft, sandy, very calcareous, some
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, abundant loose

i sandstone translucent to white, medium grained, angular to sub rounded, consolidated to
unconsolidated, poorly sorted, hard, very calcareous, no stain, fluorescence, or cut

i 15300-15320 Siltstone medium to dark gray to black, sub blocky to platy, moderately firm, sandy to very
sandy, grading to sandstone in part, calcareous, abundant sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub angular to sub rounded, consolidated, poorly sorted,
moderately firm to firm, very calcareous, occasional shale light to dark gray to black, some green,

I sub blocky to sub platy to splintery, hard, silty in part, slightly calcareous to non calcareous, no
stain, fluorescence, or cut

i 15320-15340 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, firm to
moderately firm, sandy to very sandy, grading to sandstone, very calcareous, occasional shale
light to dark gray to black, some green, sub blocky to sub platy to splintery, hard, silty in part,
slightly calcareous, rare pyrite laminations and inclusions, occasional sandstone translucent to

i gray to white to salt and pepper, fine to very fine grained,.sub angular to sub rounded,
consolidated, poorly sorted, firm, very calcareous, no stain, fluorescence, or cut

i 15340-15360 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, firm to
moderately firm, sandy to very sandy, grading to sandstone, very calcareous, occasional shale
light to dark gray to black, some green, sub blocky to sub platy to splintery, hard, silty in part,
slightly calcareous, abundant sandstone translucent to gray to white to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, consolidated, poorly sorted, firm, very calcareous,
rare pyrite, no stain, fluorescence, or cut

i 15360-15380 Abundant LCM Shale light to medium gray, occasional dark gray to black, platy to splintery
to flaky to sub platy, soft to moderately firm, silty in part, non calcareous, trace disseminated
pyrite, abundant siltstone medium to dark gray, sub blocky, moderately firm, sandy to very sandy,
grading to sandstone in part, non calcareous, trace disseminated pyrite, occasional sandstone
translucent to gray to white, occasional salt and pepper, fine to very fine grained sub rounded to
sub angular, poorly consolidated, poorly sorted, moderately firm, slightly calcareous, trace
disseminated pyrite, some dull orange mineral fluorescence, no stain or cut

15380-15400 Abundant LCM Sandstone white to translucent to gray, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, non calcareous, some siltstone

i medium to dark gray, sub blocky to sub platy, moderately firm to moderately soft, sandy in part,
slightly calcareous, trace disseminated pyrite, occasional shale medium to dark gray, platy to sub
platy, soft, silty in part, non calcareous, trace disseminated pyrite, trace dull orange mineral
fluorescence, no stain or cut

15400-15420 Abundant LCM Sandstone translucent to gray, occasional white, very fine to fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, non calcareous, some siltstone

i medium to dark gray, rare green, sub blocky to sub platy, moderately firm to moderately soft, 7

sandy in part, very slightly to non calcareous, occasional shale medium to dark gray, platy to sub
platy, soft, silty in part, non calcareous, no stain, fluorescence, or cut

i

l
15260-15280 Shale dark gray to black, occasional medium gray, sub platy to platy to sub blocky, soft to

moderately firm, silty, calcareous, abundant siltstone medium to dark gray, occasional black, trace
red brown, sub blocky to blocky, moderately firm, sandy in part, calcareous, abundant loose

i sandstone grained translucentto white to gray, fine to medium grained, sub rounded to sub
angular, non calcareous, rare pyrite, abundant dull orange mineral fluorescence, no stain or cut

i
15280-15300 Abundant LCM Shale medium to dark gray to black, some green to light gray, sub blocky to

sub platy to splintery, hard, silty in part, slightly calcareous, abundant siltstone medium to dark
gray to black, trace red brown, sub blocky to sub platy, firm to soft, sandy, very calcareous, some
sandstone translucent to gray to white to salt and pepper, fine to very fine grained, abundant loose

i sandstone translucent to white, medium grained, angular to sub rounded, consolidated to
unconsolidated, poorly sorted, hard, very calcareous, no stain, fluorescence, or cut

i 15300-15320 Siltstone medium to dark gray to black, sub blocky to platy, moderately firm, sandy to very
sandy, grading to sandstone in part, calcareous, abundant sandstone translucent to gray to white to
salt and pepper, fine to very fine grained, sub angular to sub rounded, consolidated, poorly sorted,
moderately firm to firm, very calcareous, occasional shale light to dark gray to black, some green,

I sub blocky to sub platy to splintery, hard, silty in part, slightly calcareous to non calcareous, no
stain, fluorescence, or cut

i 15320-15340 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, firm to
moderately firm, sandy to very sandy, grading to sandstone, very calcareous, occasional shale
light to dark gray to black, some green, sub blocky to sub platy to splintery, hard, silty in part,
slightly calcareous, rare pyrite laminations and inclusions, occasional sandstone translucent to

i gray to white to salt and pepper, fine to very fine grained,.sub angular to sub rounded,
consolidated, poorly sorted, firm, very calcareous, no stain, fluorescence, or cut

i 15340-15360 Abundant LCM Siltstone medium to dark gray to black, sub blocky to platy, firm to
moderately firm, sandy to very sandy, grading to sandstone, very calcareous, occasional shale
light to dark gray to black, some green, sub blocky to sub platy to splintery, hard, silty in part,
slightly calcareous, abundant sandstone translucent to gray to white to salt and pepper, fine to

i very fine grained, sub angular to sub rounded, consolidated, poorly sorted, firm, very calcareous,
rare pyrite, no stain, fluorescence, or cut

i 15360-15380 Abundant LCM Shale light to medium gray, occasional dark gray to black, platy to splintery
to flaky to sub platy, soft to moderately firm, silty in part, non calcareous, trace disseminated
pyrite, abundant siltstone medium to dark gray, sub blocky, moderately firm, sandy to very sandy,
grading to sandstone in part, non calcareous, trace disseminated pyrite, occasional sandstone
translucent to gray to white, occasional salt and pepper, fine to very fine grained sub rounded to
sub angular, poorly consolidated, poorly sorted, moderately firm, slightly calcareous, trace
disseminated pyrite, some dull orange mineral fluorescence, no stain or cut

15380-15400 Abundant LCM Sandstone white to translucent to gray, very fine to fine grained, sub
rounded to sub angular, poorly consolidated to unconsolidated, non calcareous, some siltstone

i medium to dark gray, sub blocky to sub platy, moderately firm to moderately soft, sandy in part,
slightly calcareous, trace disseminated pyrite, occasional shale medium to dark gray, platy to sub
platy, soft, silty in part, non calcareous, trace disseminated pyrite, trace dull orange mineral
fluorescence, no stain or cut

15400-15420 Abundant LCM Sandstone translucent to gray, occasional white, very fine to fine grained,
sub rounded to sub angular, poorly consolidated to unconsolidated, non calcareous, some siltstone

i medium to dark gray, rare green, sub blocky to sub platy, moderately firm to moderately soft, 7

sandy in part, very slightly to non calcareous, occasional shale medium to dark gray, platy to sub
platy, soft, silty in part, non calcareous, no stain, fluorescence, or cut

i



i
i 15420-15440 Abundant LCM Sandstone translucent to gray to white to light tan, fine to very fine grained,

some loose coarse to medium grained quartz, sub rounded to sub angular, poorly consolidated to
unconsolidated, calcareous to slightly calcareous, some siltstone medium to dark gray, sub blocky

I to platy, moderately firm to moderately soft, sandy to very sandy, grading to sandstone in part,
slightly to non calcareous, rare disseminated pyrite, occasional shale medium to dark gray, some
green to brown, platy to sub platy, soft, silty in part, non calcareous, no stain, fluorescence, or cut

15440-15460 Abundant LCM Sandstone translucent to gray to white, salt and pepper in part, fine to very
fine grained, sub rounded to sub angular, poorly consolidated, soft, calcareous, abundant siltstone
medium to dark gray, some green, sub blocky to platy, moderately firm to moderately soft, sandy

I to very sandy, grading to sandstone in part, slightly to non calcareous, occasional shale medium to
dark gray, platy to sub platy, soft, silty in part, non calcareous, some mudstone, red brown,
blocky, sandy in part, moderately firm, slightly calcareous, no stain, fluorescence, or cut

15460-15480 Abundant LCM Shale black, sub blocky to sub platy, soft to moderately soft, calcareous,
occasional siltstone medium gray, sub blocky, moderately soft to moderately firm, calcareous,
trace sandstone translucent to light gray, very fine to fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, calcareous, no stain, fluorescence, or cut

15480-15500 Abundant LCM Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to

i moderately firm, sandy in part, calcareous, abundant shale dark gray to black, sub blocky to sub
platy, soft to moderately soft, silty in part, calcareous, occasional sandstone translucent to light
gray, very fine to fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, calcareous, no stain, fluorescence, or cut

I
i
I
i
I
i
I
i
I

i
i 15420-15440 Abundant LCM Sandstone translucent to gray to white to light tan, fine to very fine grained,

some loose coarse to medium grained quartz, sub rounded to sub angular, poorly consolidated to
unconsolidated, calcareous to slightly calcareous, some siltstone medium to dark gray, sub blocky

I to platy, moderately firm to moderately soft, sandy to very sandy, grading to sandstone in part,
slightly to non calcareous, rare disseminated pyrite, occasional shale medium to dark gray, some
green to brown, platy to sub platy, soft, silty in part, non calcareous, no stain, fluorescence, or cut

15440-15460 Abundant LCM Sandstone translucent to gray to white, salt and pepper in part, fine to very
fine grained, sub rounded to sub angular, poorly consolidated, soft, calcareous, abundant siltstone
medium to dark gray, some green, sub blocky to platy, moderately firm to moderately soft, sandy

I to very sandy, grading to sandstone in part, slightly to non calcareous, occasional shale medium to
dark gray, platy to sub platy, soft, silty in part, non calcareous, some mudstone, red brown,
blocky, sandy in part, moderately firm, slightly calcareous, no stain, fluorescence, or cut

15460-15480 Abundant LCM Shale black, sub blocky to sub platy, soft to moderately soft, calcareous,
occasional siltstone medium gray, sub blocky, moderately soft to moderately firm, calcareous,
trace sandstone translucent to light gray, very fine to fine grained, sub rounded to sub angular,
poorly consolidated, poorly sorted, calcareous, no stain, fluorescence, or cut

15480-15500 Abundant LCM Siltstone medium to dark gray, sub blocky to sub platy, moderately soft to

i moderately firm, sandy in part, calcareous, abundant shale dark gray to black, sub blocky to sub
platy, soft to moderately soft, silty in part, calcareous, occasional sandstone translucent to light
gray, very fine to fine grained, sub rounded to sub angular, poorly consolidated to unconsolidated,
poorly sorted, calcareous, no stain, fluorescence, or cut

I
i
I
i
I
i
I
i
I



FORM 9 STATE OF UTAH
DIVISION OF OIL, GAS AND MINING 5. Lease Designation and Serial No.

UTU-084317
SUNDRY NOTICES AND REPORTS ON WELLS 6. If Indian, Allotte or Tribe Name

Do not use this form for proposals to drillnew wells, deepen existing wells, or to reenter plugged and abandoned wells. N/A
Use APPLICATIONFOR PERMIT TO DRILL OR DEEPEN form for such proposals. 7. Unit Agreement Name

N/A
1. Type of Well 8. Well Name and Number

Ooliweli 2Gas Well Other RYE PATCH FED 24-21
2. Name of Operator: Contact: Amy Karwan 9. API Well Number

Petro-Canada Resources (USA) Inc. Phone: (303) 965-7455 43-013-33443

3. Address and Telephone No. 10. Field and Pool, or Exploratory Area
999 18th St. Suite 600 Denver, CO 80202 (303) 297-2300 undesignated

4. Location of Well
Footages: 606 FNL and 2144 FWL, County: Duchesne

QQ,Sec T,R,M: NENW Section 24, T11S, R14E State: Utah

11. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
NOTICE OF INTENT SUBSEQUENT REPORT
(Submit in Duplicate) (Submit Original Form Only)

Abandon New Construction Abandon* New Construction

O Repair casing Pull or Alter Casing Repair Casing Pull or Alter Casing

Change Plans Recomplete Change Plans Recomplete

Oconvertto injection O Reperforate convertto injection Reperforate

O Fracture Treat or Acidize Ü Vent or Flare Fracture Treat or Acidize Vent or Flare

MultipleCompletion Ü Water Shut-Off Water Shut-Off

Other Other
Current Status

Date of work completion
Report results of MultipleCompletionsand Recompletionsto differentreservoirs

Approximate date work will start on WELLCOMPLETIONOR RECOMPLETIONREPORT AND LOG form.
* Must be accompanied by a cement verification report.

12. DescribeProposed or completedOperation(clearlystate all pertinent details, includingestimatedstartingdate of any proposed work and approximate duration thereof. If the proposal is to deepend

deepen directionally or recompletehorizontally, give subsurfacelocations and measured and true vertical depthsof all pertinent markersand zones. Attach the Bond under which the work will be performed

or provide the Bond No. on file with the BLM/BIA. Requiredsubsequentreports shall be filed within 30 days followingcompletionof the involvedoperations. If the operationresults in a multiple

completion or recompletion in a new interval,A forn 3160-4 shallbe filed once testing has been completed. Final Abandonment Notices shallbe filed only after all requirements, includingreclamation,

have been completed,and the operator has determinedthat the site is ready for final inspection).

Petro-Canada spud the noted well at 2200 hrs on 08/18/2007.

Completion operations were commenced on 12/31/2007.

Please accept this as notification of date of first sales as 9/1/2008.

RECEIVED -

NOV1O2008

13.

UNOFOIL,GAS&Mging
Name (Printed/Typed) Title

Amy Karwan Engineering Tech
signature Date

10/29/2008
(This space for e use
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Change Plans Recomplete Change Plans Recomplete

Oconvertto injection O Reperforate convertto injection Reperforate

O Fracture Treat or Acidize Ü Vent or Flare Fracture Treat or Acidize Vent or Flare

MultipleCompletion Ü Water Shut-Off Water Shut-Off

Other Other
Current Status

Date of work completion
Report results of MultipleCompletionsand Recompletionsto differentreservoirs

Approximate date work will start on WELLCOMPLETIONOR RECOMPLETIONREPORT AND LOG form.
* Must be accompanied by a cement verification report.

12. DescribeProposed or completedOperation(clearlystate all pertinent details, includingestimatedstartingdate of any proposed work and approximate duration thereof. If the proposal is to deepend

deepen directionally or recompletehorizontally, give subsurfacelocations and measured and true vertical depthsof all pertinent markersand zones. Attach the Bond under which the work will be performed

or provide the Bond No. on file with the BLM/BIA. Requiredsubsequentreports shall be filed within 30 days followingcompletionof the involvedoperations. If the operationresults in a multiple

completion or recompletion in a new interval,A forn 3160-4 shallbe filed once testing has been completed. Final Abandonment Notices shallbe filed only after all requirements, includingreclamation,

have been completed,and the operator has determinedthat the site is ready for final inspection).

Petro-Canada spud the noted well at 2200 hrs on 08/18/2007.

Completion operations were commenced on 12/31/2007.

Please accept this as notification of date of first sales as 9/1/2008.

RECEIVED -

NOV1O2008

13.

UNOFOIL,GAS&Mging
Name (Printed/Typed) Title

Amy Karwan Engineering Tech
signature Date

10/29/2008
(This space for e use



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, TllS, R14E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

07/07/08 Completion day 190. Well Shut In. SICP 2050 psi. SITP 2050 psi. Bled
down pressure and prepared to swab. Recovered 10 bbls of fluid while
bleeding down pressure. Pick up lubricator and prepare to swab. RIH and
tag scattered fluid at 3800'. Made a total of 9 runs, pulling from S/N.
Scattered fluid on each run. Recovered a total of 9 bbls while swabbing.
Good gas flow following each swab and while bleeding down pressure.
Well open to pit. Flowing dry gas on 18 choke. Flowing at a rate of
approx. 200 MCF P/D. Steady flame with little or no water. Casing
pressure at 320 psi. Tubing pressure at 50 psi. 41 bbls of water left to
recover. Light traces of Co2.

07/08/08 Completion Day 191. Flaring well to pit on 18 choke. Casing pressure
280 psi, Tubing pressure 50 psi. Recovered 3 bbls of fluid during this
period. Co2 0%. At 1000 hours opened up choke. Well continued to flow
back straight gas with slugs of water occasionally. Recovered a total of 4
bbls during this period. Casing pressure 280 psi, Tubing pressure 20 psi.
Co2 0%. Left to recover: 34 bbls of fluid.

07/09/08 Completion Day 192. Flaring well to pit on open choke. Solid flame
with no fluids during this period. Casing pressure 280 psi, Tubing
pressure 20 psi. Left to recover 34 bbls. Pull out of hole with tubing. ND
BOP's and Annular. SDFN.

07/10/08 Completion Day 193. Check pressure at 0300 hours. SICP 1750 psi.
Open well to pit. Well open to pit, casing pressure at 50 psi. Well
flowing gas, flowed back approx. 1 bbl of condensate. Flaring well, Co2
0%. RU BWWL, RIH with Composite bridge plug and set at 6315'. Pick
up 100', run in and tag solid plug at 6315'. Pull out of hole with line and
setting tool. Make up 4" casing guns and RIH. Perforated with 2 SPF
from 6121' to 6128' and from 6055' to 6070'. 120 degree phasing, 23.5
gm, .43" diameter hole. Correlated to Baker Z-Density/Neutron log.
Pulled out of hole, all shots fired and release same. Well Shut in. DC

07/11/08 Completion Day 194. Well shut in, moved in and rigged up Halliburton
Frac equipment. Waiting on Plaxair.

07/12/08 Completion Day 195. Well shut in waiting on daylight and Praxair.
Preparing to Frac Group T (20). Finished rigging up to Frac. Tested all
lines to 9800 psi, ok. Held Safety Meeting. Opened well and
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07/07/08 Completion day 190. Well Shut In. SICP 2050 psi. SITP 2050 psi. Bled
down pressure and prepared to swab. Recovered 10 bbls of fluid while
bleeding down pressure. Pick up lubricator and prepare to swab. RIH and
tag scattered fluid at 3800'. Made a total of 9 runs, pulling from S/N.
Scattered fluid on each run. Recovered a total of 9 bbls while swabbing.
Good gas flow following each swab and while bleeding down pressure.
Well open to pit. Flowing dry gas on 18 choke. Flowing at a rate of
approx. 200 MCF P/D. Steady flame with little or no water. Casing
pressure at 320 psi. Tubing pressure at 50 psi. 41 bbls of water left to
recover. Light traces of Co2.

07/08/08 Completion Day 191. Flaring well to pit on 18 choke. Casing pressure
280 psi, Tubing pressure 50 psi. Recovered 3 bbls of fluid during this
period. Co2 0%. At 1000 hours opened up choke. Well continued to flow
back straight gas with slugs of water occasionally. Recovered a total of 4
bbls during this period. Casing pressure 280 psi, Tubing pressure 20 psi.
Co2 0%. Left to recover: 34 bbls of fluid.

07/09/08 Completion Day 192. Flaring well to pit on open choke. Solid flame
with no fluids during this period. Casing pressure 280 psi, Tubing
pressure 20 psi. Left to recover 34 bbls. Pull out of hole with tubing. ND
BOP's and Annular. SDFN.

07/10/08 Completion Day 193. Check pressure at 0300 hours. SICP 1750 psi.
Open well to pit. Well open to pit, casing pressure at 50 psi. Well
flowing gas, flowed back approx. 1 bbl of condensate. Flaring well, Co2
0%. RU BWWL, RIH with Composite bridge plug and set at 6315'. Pick
up 100', run in and tag solid plug at 6315'. Pull out of hole with line and
setting tool. Make up 4" casing guns and RIH. Perforated with 2 SPF
from 6121' to 6128' and from 6055' to 6070'. 120 degree phasing, 23.5
gm, .43" diameter hole. Correlated to Baker Z-Density/Neutron log.
Pulled out of hole, all shots fired and release same. Well Shut in. DC

07/11/08 Completion Day 194. Well shut in, moved in and rigged up Halliburton
Frac equipment. Waiting on Plaxair.

07/12/08 Completion Day 195. Well shut in waiting on daylight and Praxair.
Preparing to Frac Group T (20). Finished rigging up to Frac. Tested all
lines to 9800 psi, ok. Held Safety Meeting. Opened well and
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casing with 107 bbls of water. Pressure up and broke down formation
2415 psi with 10 bpm. Pumped in formation 100,700 lbs of 20/40
premium sand. Frac system 70% Co2 foam. Average pressure 4119 psi,
average rate 38.2 bpm. Pumped a total of 620 bbls of fluid. Traced all
sand with scandium. ISIP 3118 psi, Frac Gradient 0.94. 5 min 3041 psi,
10 min 2988 psi, 15 min 2967 psi. Max pressure while pumping 4598 psi.
RU BWWL, RIH and set Flow through Plug at 6000'. Make up and RIH
with 4" casing gun and perforate 5906' to 5914', 4 SPF. Correlated to
Baker density/neutron log. Pulled out of hole, all shots fired. Prepare to
Frac group U (21) LAST ZONE. Pressure test to 9800 psi, ok. pressure on
well at 2800 psi. Open Frac Value and pump 12 bbls of fluid to load hole.
Attempt to break down pressure, pressure went to 9024 psi. Pumps kicked
out. Bleed pressure down to 4000 psi and pressured back up. Broke down
at 8500 psi. 10 bpm. Pumped a total of 42500 lbs of 20/40 premium sand.
Average rate 17.7 bpm, average pumping pressure 3739 psi. ISIP 3249,
Frac Gradient 0.98, 5 min 3080 psi, 10 min 3040 psi, 15 min 3027 psi.
Traced all sand with antimony. Opened well to pit on 18 choke. Casing
pressure at 2900 psi. Flowed back a total of 104 bbls of fluid. Left to
recover 818 bbls.

07/13/08 Completion Day 196. Flowing well to flow back tank on 18 choke. Co2
at 12%+, flowing back very little fluid. Casing pressure at 2300 psi.
opened well up to a 24 choke. Pressure increased to 2360 psi, very little
water. Co2 12%+, made a total of 163 bbls during this 24 hour period.
Left to recover 655 bbls.

07/14/08 Completion Day 197. Well open to tank on 24 and 30 choke. 12% Co2.
Slight traces of fluid. Opened well up to a 36 choke. Flaring gas to pit.
Made a total of 41 bbls of fluid during this 24 hour period. Left to recover
614 bbls of fluid. Casing pressure at 30 psi. Will RIH and swab at
daylight.

07/15/08 Completion Day 198. Well open to pit on 36 choke. Flaring gas with
traces of water. Recovered 8 bbls during this period. Casing pressure at
30 psi. Co2 at 0600 2%. NU BOP's and annular. Rig up floor and RIH to
swab. S/N 1 joint above notch collar. Pick up lubricator and prepare to
swab. RIH and tagged scattered fluid at surface, solid fluid at 3100'.
Pulled from 5000'. Made 4 swab runs with the last 2 pulling from S/N.
Recovered a total of 39 bbls of fluid. Fluid is very gassy with traces of
Co2. Strong gas blow after each swab run. After 4th run well kicked
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casing with 107 bbls of water. Pressure up and broke down formation
2415 psi with 10 bpm. Pumped in formation 100,700 lbs of 20/40
premium sand. Frac system 70% Co2 foam. Average pressure 4119 psi,
average rate 38.2 bpm. Pumped a total of 620 bbls of fluid. Traced all
sand with scandium. ISIP 3118 psi, Frac Gradient 0.94. 5 min 3041 psi,
10 min 2988 psi, 15 min 2967 psi. Max pressure while pumping 4598 psi.
RU BWWL, RIH and set Flow through Plug at 6000'. Make up and RIH
with 4" casing gun and perforate 5906' to 5914', 4 SPF. Correlated to
Baker density/neutron log. Pulled out of hole, all shots fired. Prepare to
Frac group U (21) LAST ZONE. Pressure test to 9800 psi, ok. pressure on
well at 2800 psi. Open Frac Value and pump 12 bbls of fluid to load hole.
Attempt to break down pressure, pressure went to 9024 psi. Pumps kicked
out. Bleed pressure down to 4000 psi and pressured back up. Broke down
at 8500 psi. 10 bpm. Pumped a total of 42500 lbs of 20/40 premium sand.
Average rate 17.7 bpm, average pumping pressure 3739 psi. ISIP 3249,
Frac Gradient 0.98, 5 min 3080 psi, 10 min 3040 psi, 15 min 3027 psi.
Traced all sand with antimony. Opened well to pit on 18 choke. Casing
pressure at 2900 psi. Flowed back a total of 104 bbls of fluid. Left to
recover 818 bbls.

07/13/08 Completion Day 196. Flowing well to flow back tank on 18 choke. Co2
at 12%+, flowing back very little fluid. Casing pressure at 2300 psi.
opened well up to a 24 choke. Pressure increased to 2360 psi, very little
water. Co2 12%+, made a total of 163 bbls during this 24 hour period.
Left to recover 655 bbls.

07/14/08 Completion Day 197. Well open to tank on 24 and 30 choke. 12% Co2.
Slight traces of fluid. Opened well up to a 36 choke. Flaring gas to pit.
Made a total of 41 bbls of fluid during this 24 hour period. Left to recover
614 bbls of fluid. Casing pressure at 30 psi. Will RIH and swab at
daylight.

07/15/08 Completion Day 198. Well open to pit on 36 choke. Flaring gas with
traces of water. Recovered 8 bbls during this period. Casing pressure at
30 psi. Co2 at 0600 2%. NU BOP's and annular. Rig up floor and RIH to
swab. S/N 1 joint above notch collar. Pick up lubricator and prepare to
swab. RIH and tagged scattered fluid at surface, solid fluid at 3100'.
Pulled from 5000'. Made 4 swab runs with the last 2 pulling from S/N.
Recovered a total of 39 bbls of fluid. Fluid is very gassy with traces of
Co2. Strong gas blow after each swab run. After 4th run well kicked



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, Tl l S, Rl4E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

and flowing to pit. Casing pressure at 250 psi and building. Lay hard line
from tubing to pit. At 1900 hours shut well in for 12 hour pressure build
up. Recovered a total of 47 bbls of fluid during this 24 hour period. Left
to recover 567 bbls.

07/16/08 Completion Day 199. Well shut in for 12 hours to build pressure up. At
0700 after 12 hours pressure at 1240 psi on both casing and tubing.
Opened well up on 18 choke. Well flaring to pit, made 1 to 2 bbls of
condensate. Flowing back fluids in surges. Pressure at 360 psi at noon.
Recovered a total of 12 bbls of fluid during this period. Casing pressure at
1320 psi, tubing pressure at 1190 psi. Continue to flow back and flare
well. Opened on 24 choke at noon, when first opened up well made traces
of condensate and surges of fluid. Made a total of 50 bbls of fluid during
this 24 hour periods. Casing pressure at 360 psi, tubing pressure at 200
psi.

07/17/08 Completion Day 200. Flaring well on 24 choke. Flowing well back to
flow back tank every 4 hoursto check for flow back fluid. Recovered a
total of 15 bbls of fluid during this period. Opened well to a 30 choke at
0700 hours. Well unloading surges of fluid with condensate. Flowed 3 to
4 bbls of condensate during this period. Casing pressure at 400 psi.
Tubing pressure at 170 psi. Flowed back a total of 5 bbls of fluid during
this period. Opened well to a 36 choke at 12 noon. Well flowed 2 bbls of
condensate during this period. Flowed back 3 bb1sof fluid during this
period. Casing pressure at 375 psi, tubing at 150 psi. Flaring well on 24
and 30 choke. Casing pressure at 400 psi, tubing at 175 psi. Recovered a
total of 16 bbls of fluid during this period. Recovered a total of 6 bbls of
condensate. Recovered a total of 39 bbls of fluid during this 24 hour
period. Left to recover 478 bbls.

07/18/08 Completion Day 201. Flared and flowed back well to flow back tank and
pit. Casing pressure at 390 psi, tubing pressure at 210 psi. Recovered a
total of 82 bbls of fluid during this period. Recovered a total 4 bbls of
condensate during this period. Co2 ranging from 0 to 2%. 396 bbls of
fluid left to recover. Well shut in for weekend pressure build up.

07/19/08 Completion Day 202. Well shut in.

07/20/08 Completion Day 203. Well shut in. Casing pressure at 1250 psi. Tubing
pressure at 1225
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and flowing to pit. Casing pressure at 250 psi and building. Lay hard line
from tubing to pit. At 1900 hours shut well in for 12 hour pressure build
up. Recovered a total of 47 bbls of fluid during this 24 hour period. Left
to recover 567 bbls.

07/16/08 Completion Day 199. Well shut in for 12 hours to build pressure up. At
0700 after 12 hours pressure at 1240 psi on both casing and tubing.
Opened well up on 18 choke. Well flaring to pit, made 1 to 2 bbls of
condensate. Flowing back fluids in surges. Pressure at 360 psi at noon.
Recovered a total of 12 bbls of fluid during this period. Casing pressure at
1320 psi, tubing pressure at 1190 psi. Continue to flow back and flare
well. Opened on 24 choke at noon, when first opened up well made traces
of condensate and surges of fluid. Made a total of 50 bbls of fluid during
this 24 hour periods. Casing pressure at 360 psi, tubing pressure at 200
psi.

07/17/08 Completion Day 200. Flaring well on 24 choke. Flowing well back to
flow back tank every 4 hoursto check for flow back fluid. Recovered a
total of 15 bbls of fluid during this period. Opened well to a 30 choke at
0700 hours. Well unloading surges of fluid with condensate. Flowed 3 to
4 bbls of condensate during this period. Casing pressure at 400 psi.
Tubing pressure at 170 psi. Flowed back a total of 5 bbls of fluid during
this period. Opened well to a 36 choke at 12 noon. Well flowed 2 bbls of
condensate during this period. Flowed back 3 bb1sof fluid during this
period. Casing pressure at 375 psi, tubing at 150 psi. Flaring well on 24
and 30 choke. Casing pressure at 400 psi, tubing at 175 psi. Recovered a
total of 16 bbls of fluid during this period. Recovered a total of 6 bbls of
condensate. Recovered a total of 39 bbls of fluid during this 24 hour
period. Left to recover 478 bbls.

07/18/08 Completion Day 201. Flared and flowed back well to flow back tank and
pit. Casing pressure at 390 psi, tubing pressure at 210 psi. Recovered a
total of 82 bbls of fluid during this period. Recovered a total 4 bbls of
condensate during this period. Co2 ranging from 0 to 2%. 396 bbls of
fluid left to recover. Well shut in for weekend pressure build up.

07/19/08 Completion Day 202. Well shut in.

07/20/08 Completion Day 203. Well shut in. Casing pressure at 1250 psi. Tubing
pressure at 1225
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07/21/08 Completion Day 204. Continued to flow and flare well on an 18/24 and
30 choke. Pressure at 2400 hours, casing 250 psi and tubing at 200 psi.
Co2% from 2% to 12%. Recovered a total of 93 bbls of fluid. Recovered
a total of 1 bbl of condensate. 303 bbls left to recover.

07/22/08 Completion Day 205. Flaring well to pit on 24 choke. Recovered a total
of 58 bbls of fluid. 0% Co2. Casing pressure at 260 psi, tubing pressure
at 200 psi. No condensate during this period. 245 bbls left to recover.

07/23/08 Completion Day 206. Continued to flare and flow well on 24 and 30
choke. Casing pressure at 260 psi, tubing pressure 200 psi. Co2% 0. At
1100hours received orders to prepare to squeeze 2 top zones. Opened
well wide open to pit. Casing pressure at 100 psi, tubing pressure at 50
psi. Recovered a total of 138 bbls of fluid during this period. Recovered a
total of 7 bbls of condensate during this period. Left to recover 110 bbls.

07/24/08 Completion Day 207. Well open on full opening choke. Casing pressure
at 100 psi, tubing pressure at 50 psi. Left to recover 110 bbls. Rig up and
pump 50 bbls in casing and 40 bbls in tubing to kill well. Ran in hole with
3 stands and 1 single to tag plug. Tagged solid plug at 6000'. No fill on
perforations. Pulled out of hole with tubing. Laid down S/N and notch
collar. Make up Halliburton Cement Retainer and start in hole. At 3070'
retainer set. Halliburton operator unsure of the reason. Pull out of hole
and check setting tool. Setting screws sheared. Lay down tools and
prepare to drill up plug. SDFN.

07/25/08 Completion Day 208. SDFN. Pick up 3- 3 1/2" drill collars. Make up 4
1/2" roller type bit, bit sub, X-over and RIH. Tag cement retainer at 3071'.
Pick up power swivel, break circulation. Drill cement retainer and
circulate out. Pull out of hole, stand back 1 stand of 3 ½" drill collars.
Break out and lay down bit and bit sub. Crew travel. SDFN.

07/26/08 Completion Day 209. SDFN. Rig crews and Halliburton tool man
arrived on location at 1000 hours to make up and RIH with Cement
Retainer. The 10 AM start is due to Halliburton Cement Services could
not be on location until 1500 to 1800hours. Made up Cement Retainer
and prepared to RIH. I phoned Halliburton to confirm they would be on
location at 1500 hours and was informed they did not have a
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07/21/08 Completion Day 204. Continued to flow and flare well on an 18/24 and
30 choke. Pressure at 2400 hours, casing 250 psi and tubing at 200 psi.
Co2% from 2% to 12%. Recovered a total of 93 bbls of fluid. Recovered
a total of 1 bbl of condensate. 303 bbls left to recover.

07/22/08 Completion Day 205. Flaring well to pit on 24 choke. Recovered a total
of 58 bbls of fluid. 0% Co2. Casing pressure at 260 psi, tubing pressure
at 200 psi. No condensate during this period. 245 bbls left to recover.

07/23/08 Completion Day 206. Continued to flare and flow well on 24 and 30
choke. Casing pressure at 260 psi, tubing pressure 200 psi. Co2% 0. At
1100hours received orders to prepare to squeeze 2 top zones. Opened
well wide open to pit. Casing pressure at 100 psi, tubing pressure at 50
psi. Recovered a total of 138 bbls of fluid during this period. Recovered a
total of 7 bbls of condensate during this period. Left to recover 110 bbls.

07/24/08 Completion Day 207. Well open on full opening choke. Casing pressure
at 100 psi, tubing pressure at 50 psi. Left to recover 110 bbls. Rig up and
pump 50 bbls in casing and 40 bbls in tubing to kill well. Ran in hole with
3 stands and 1 single to tag plug. Tagged solid plug at 6000'. No fill on
perforations. Pulled out of hole with tubing. Laid down S/N and notch
collar. Make up Halliburton Cement Retainer and start in hole. At 3070'
retainer set. Halliburton operator unsure of the reason. Pull out of hole
and check setting tool. Setting screws sheared. Lay down tools and
prepare to drill up plug. SDFN.

07/25/08 Completion Day 208. SDFN. Pick up 3- 3 1/2" drill collars. Make up 4
1/2" roller type bit, bit sub, X-over and RIH. Tag cement retainer at 3071'.
Pick up power swivel, break circulation. Drill cement retainer and
circulate out. Pull out of hole, stand back 1 stand of 3 ½" drill collars.
Break out and lay down bit and bit sub. Crew travel. SDFN.

07/26/08 Completion Day 209. SDFN. Rig crews and Halliburton tool man
arrived on location at 1000 hours to make up and RIH with Cement
Retainer. The 10 AM start is due to Halliburton Cement Services could
not be on location until 1500 to 1800hours. Made up Cement Retainer
and prepared to RIH. I phoned Halliburton to confirm they would be on
location at 1500 hours and was informed they did not have a
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available until Monday. All of their crews were on jobs. Sent crew home
and shut down until Monday AM.

07/27/08 Completion Day 210. Wait on Halliburton Cementing Services.

07/28/08 Completion Day 211. Wait on Halliburton and daylight. RIH with
cement retainer to 5853'. No problems while running retainer. Prepare to
squeeze perfs at 5906' to 5914', 8' & 3 SPF. Filled casing with 29 bbls of
water. Set and tested retainer to 500 psi, ok. RU Halliburton. Held safety
meeting. Tested all lines to 5000 psi, ok. Established injection rate of 2.5
BPM at 2750 psi. Squeezed perfs with 100 sacks of class G premium
cement. With 0.3% Halad - 344, and 0.2% CFR-3 W/O de-foamer, 15.8
lbm/gal, 1.15 yield. Mixed and pumped cement with clean fresh water.
Pressure increased to 4000 psi while squeezing. Let pressure bleed off to
3200 psi then brought back to 4000 psi. Pressure locked up at 4000 psi on
third build up. 13bbls in formation. Pulled out of retainer and left 1bbl
on top of retainer. Reversed out 8 bbls of good cement to pit. Pull out of
hole and lay down setting tool. Wait on cement before drilling out.

07/29/08 Completion Day 212. Wait on cement and daylight. Make up 4 1/2" bit
and 1 stand of 3 1/2" collars and start in hole. Hydraulic pump that runs
tongs and etc. locked up and unable to repair. Excel ordered a new one
that will arrive at 10:00 AM tomorrow. Shut down for rig repairs.

07/30/08 Completion Day 213. Wait on Rig Repairs. Replaced Hydraulic pump.
After replacing the pump the problem is still the same. Unable to run
tongs, etc. Waiting on mechanic. Rig crew continued to work on problem
along with phone calls to their mechanic who was in Colorado working on
another rig. After many checks it was discovered a filter in one of the
hydraulic lines had worked itself around backwards. The problem was
corrected. SDFN. No Charge for the rig the last 2 days.

07/31/08 Completion Day 214. Wait on daylight. Finish running in hole. Tag
solid cement at 5835'. RU Power Swivel. Drill hard cement and cement
retainer to 5944'. Circulated out cement. Cleaned out to 6000'. Pressure
tested perforations to 1050 psi. Held for 15 minutes. Held solid. Drilled
hard cement and FTP at 6015'. Drilled and cleaned out to 6286'.
Circulated hole clean with clean fresh water. Strap out of hole with tubing
and drill
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available until Monday. All of their crews were on jobs. Sent crew home
and shut down until Monday AM.

07/27/08 Completion Day 210. Wait on Halliburton Cementing Services.

07/28/08 Completion Day 211. Wait on Halliburton and daylight. RIH with
cement retainer to 5853'. No problems while running retainer. Prepare to
squeeze perfs at 5906' to 5914', 8' & 3 SPF. Filled casing with 29 bbls of
water. Set and tested retainer to 500 psi, ok. RU Halliburton. Held safety
meeting. Tested all lines to 5000 psi, ok. Established injection rate of 2.5
BPM at 2750 psi. Squeezed perfs with 100 sacks of class G premium
cement. With 0.3% Halad - 344, and 0.2% CFR-3 W/O de-foamer, 15.8
lbm/gal, 1.15 yield. Mixed and pumped cement with clean fresh water.
Pressure increased to 4000 psi while squeezing. Let pressure bleed off to
3200 psi then brought back to 4000 psi. Pressure locked up at 4000 psi on
third build up. 13bbls in formation. Pulled out of retainer and left 1bbl
on top of retainer. Reversed out 8 bbls of good cement to pit. Pull out of
hole and lay down setting tool. Wait on cement before drilling out.

07/29/08 Completion Day 212. Wait on cement and daylight. Make up 4 1/2" bit
and 1 stand of 3 1/2" collars and start in hole. Hydraulic pump that runs
tongs and etc. locked up and unable to repair. Excel ordered a new one
that will arrive at 10:00 AM tomorrow. Shut down for rig repairs.

07/30/08 Completion Day 213. Wait on Rig Repairs. Replaced Hydraulic pump.
After replacing the pump the problem is still the same. Unable to run
tongs, etc. Waiting on mechanic. Rig crew continued to work on problem
along with phone calls to their mechanic who was in Colorado working on
another rig. After many checks it was discovered a filter in one of the
hydraulic lines had worked itself around backwards. The problem was
corrected. SDFN. No Charge for the rig the last 2 days.

07/31/08 Completion Day 214. Wait on daylight. Finish running in hole. Tag
solid cement at 5835'. RU Power Swivel. Drill hard cement and cement
retainer to 5944'. Circulated out cement. Cleaned out to 6000'. Pressure
tested perforations to 1050 psi. Held for 15 minutes. Held solid. Drilled
hard cement and FTP at 6015'. Drilled and cleaned out to 6286'.
Circulated hole clean with clean fresh water. Strap out of hole with tubing
and drill
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08/01/08 Completion Day 215. Wait on daylight. Crews to arrive at 1000 hours
along with tool hand. Crews worked until 10 PM last night. Cement
services can not be on location until 1500 hours. Make up Halliburton
cement retainer and RIH. Set retainer at 6011'. Halliburton cementers
arrived on location at 1430 hours. Rigged up Halliburton. Held safety
meeting, pressure tested all lines to 5000 psi, ok. Filled casing with 13
bbls of water and tested retainer to 500 psi. Established injection rate of
500 psi at 3 bpm. Mixed and pumped 150 sacks of premium class G
cement 0.3% Halad-344, 0.2% CFR-3 W/O defoamer. Cement 15.8
lbm/gal, 1.15 yield. Mixed cement with clean fresh water. Began squeeze
at 2 bpm at 500 psi. Pressure slowly increasing. With 10 bbls of cement
in pipe reduced pumping rate to 1/2 bpm. Pressure increased to 3000 psi.
Shut down for 5 minutes and pressure held. Pumped a total of 33.8 bbls
of cement. Pumped 25 bbls in perforations, 1 bbl from retainer to top perf
and 1 bbl on top of retainer. Sting out of retainer. Lay down 3 joints of
tubing and reverse out. RD Halliburton. Pull out of hole and lay down
setting tool. SDFN, Wait on cement to set up.

08/02/08 Completion Day 216. Wait on Cement. Rig crews off for weekend. No
charge for rig.

08/03/08 Completion Day 217. Wait on Cement Rig crews off for weekend. No
charge for rig.

08/04/08 Completion Day 218. Wait on Cement. Make up new 4 1/2" tri-cone bit
and run in hole. Tag cement at 5953'. Crew is 1 man short. Pick up and
rig up power swivel. Broke circulation, drilled solid cement from 5953' to
cement retainer at 6011'. Cement very hard. 3 hours to drill retainer at
6011'. Cleaned out to 6060'. Circulated hole clean with clean fresh water.
Lots of cement returns. Laid down power swivel and pulled out with 20
stands of tubing. SDFN.

08/05/08 Completion Day 219. Wait on daylight. RIH with 20 stands of tubing.
Break circulation. Drill hard cement from 6060' to 6230'. Circulated
bottoms up and pressure tested perforations at 6055' to 6128'. Tested to
1000 psi and held solid for 15 minutes. Drilled cement to FTP at 6315'.
Drilled plug and well started flowing. Opened well to pit on open choke.
Pressure went to 600 psi on full open choke. Rigging up to pump water
down casing and tubing. Pumped 45 bbls of fluid down tubing and 75
bbls down casing. Well flowing back on open choke with 600 psi. Ran
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08/01/08 Completion Day 215. Wait on daylight. Crews to arrive at 1000 hours
along with tool hand. Crews worked until 10 PM last night. Cement
services can not be on location until 1500 hours. Make up Halliburton
cement retainer and RIH. Set retainer at 6011'. Halliburton cementers
arrived on location at 1430 hours. Rigged up Halliburton. Held safety
meeting, pressure tested all lines to 5000 psi, ok. Filled casing with 13
bbls of water and tested retainer to 500 psi. Established injection rate of
500 psi at 3 bpm. Mixed and pumped 150 sacks of premium class G
cement 0.3% Halad-344, 0.2% CFR-3 W/O defoamer. Cement 15.8
lbm/gal, 1.15 yield. Mixed cement with clean fresh water. Began squeeze
at 2 bpm at 500 psi. Pressure slowly increasing. With 10 bbls of cement
in pipe reduced pumping rate to 1/2 bpm. Pressure increased to 3000 psi.
Shut down for 5 minutes and pressure held. Pumped a total of 33.8 bbls
of cement. Pumped 25 bbls in perforations, 1 bbl from retainer to top perf
and 1 bbl on top of retainer. Sting out of retainer. Lay down 3 joints of
tubing and reverse out. RD Halliburton. Pull out of hole and lay down
setting tool. SDFN, Wait on cement to set up.

08/02/08 Completion Day 216. Wait on Cement. Rig crews off for weekend. No
charge for rig.

08/03/08 Completion Day 217. Wait on Cement Rig crews off for weekend. No
charge for rig.

08/04/08 Completion Day 218. Wait on Cement. Make up new 4 1/2" tri-cone bit
and run in hole. Tag cement at 5953'. Crew is 1 man short. Pick up and
rig up power swivel. Broke circulation, drilled solid cement from 5953' to
cement retainer at 6011'. Cement very hard. 3 hours to drill retainer at
6011'. Cleaned out to 6060'. Circulated hole clean with clean fresh water.
Lots of cement returns. Laid down power swivel and pulled out with 20
stands of tubing. SDFN.

08/05/08 Completion Day 219. Wait on daylight. RIH with 20 stands of tubing.
Break circulation. Drill hard cement from 6060' to 6230'. Circulated
bottoms up and pressure tested perforations at 6055' to 6128'. Tested to
1000 psi and held solid for 15 minutes. Drilled cement to FTP at 6315'.
Drilled plug and well started flowing. Opened well to pit on open choke.
Pressure went to 600 psi on full open choke. Rigging up to pump water
down casing and tubing. Pumped 45 bbls of fluid down tubing and 75
bbls down casing. Well flowing back on open choke with 600 psi. Ran
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hole to 8900', tagged sand on top of cement retainer. Circulated hole
clean. Pulled out of hole to 4000', well flowing. Shut well in for night.
SDFN.

08/06/08 Completion Day 220. Wait on daylight. SICP 200 psi. SITP 200 psi.
Bleed down pressure, finish pulling out of hole with tubing and drill
collars. Make up Halliburton cement retainer and RIH. Set retainer at
8315'. Rigged up TIW value on top of tubing and left well open up tubing
for the night. Halliburton Cementers could not be on location until
tomorrow AM. Prepare to squeeze in the AM. Cleaned up location and
location road. SDFN.

08/07/08 Completion Day 221. Wait on daylight. Sting out of retainer and fill
both tubing and casing. Filled with 160 bbls of clean fresh water. Tubing
had 20 psi at 0900 hours. Rig up Halliburton to squeeze perforations at
8382' to 8400'. Tested all lines to 7000 psi ok. Tested retainer to 500 psi
ok. Sting into retainer and establish injection rate. 1 BPM at 2700 psi.
Pull out of retainer and mix and spot 100 sacks of premium class G with
0.3 Halad - 344, 0.2% CFR-3 W/O defoamer. Sting into retainer and
pump cement. Pumped 5 bbls of cement in perforations. Pressure at 5000
psi 0.7 bpm. Total mixing and pumping time was 45 minutes. Bleed
pressure down to 3100 psi. Pressured back to 5000 psi and pressure held.
Bleed down pressure and sting out of retainer. LD 2 joints of tubing.
Attempt to reverse out. Attempt to pump down tubing. Could not move
fluid. Cement set up in tubing. According to Halliburton operator cement
pumping time was 3 hours 15 minutes. For the 3rd time Halliburton
arrived on location without a lab test on cement. Pulled wet string up to
cemented tubing. 78 joints of tubing is cemented solid. Preparing to lay
down same. Laid down 78 jointsof cemented up tubing on pipe racks
(2496'). Loaded out cemented up tubing from pipe racks to racks on side
of location. Picked up good tubing from ground to replace cemented
tubing. Measured the same. SDFN.

08/08/08 Completion Day 222. Wait on daylight. Make up new 4 1/2" bit. RIH
with bit, 3 ½" drill collars and 2 7/8" tubing. Tag solid cement at 8233'.
Pick up and rig up power swivel. Break circulation. Drill hard cement
from 8233' to top of retainer at 8313'. Drill retainer and clean out to 8589'.
Test perforations from 8382' to 8400'. Pressured up to 1000 psi and held
for 15 minutes, ok. Circulated hole clean. Pull up in casing 30 stands.
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hole to 8900', tagged sand on top of cement retainer. Circulated hole
clean. Pulled out of hole to 4000', well flowing. Shut well in for night.
SDFN.

08/06/08 Completion Day 220. Wait on daylight. SICP 200 psi. SITP 200 psi.
Bleed down pressure, finish pulling out of hole with tubing and drill
collars. Make up Halliburton cement retainer and RIH. Set retainer at
8315'. Rigged up TIW value on top of tubing and left well open up tubing
for the night. Halliburton Cementers could not be on location until
tomorrow AM. Prepare to squeeze in the AM. Cleaned up location and
location road. SDFN.

08/07/08 Completion Day 221. Wait on daylight. Sting out of retainer and fill
both tubing and casing. Filled with 160 bbls of clean fresh water. Tubing
had 20 psi at 0900 hours. Rig up Halliburton to squeeze perforations at
8382' to 8400'. Tested all lines to 7000 psi ok. Tested retainer to 500 psi
ok. Sting into retainer and establish injection rate. 1 BPM at 2700 psi.
Pull out of retainer and mix and spot 100 sacks of premium class G with
0.3 Halad - 344, 0.2% CFR-3 W/O defoamer. Sting into retainer and
pump cement. Pumped 5 bbls of cement in perforations. Pressure at 5000
psi 0.7 bpm. Total mixing and pumping time was 45 minutes. Bleed
pressure down to 3100 psi. Pressured back to 5000 psi and pressure held.
Bleed down pressure and sting out of retainer. LD 2 joints of tubing.
Attempt to reverse out. Attempt to pump down tubing. Could not move
fluid. Cement set up in tubing. According to Halliburton operator cement
pumping time was 3 hours 15 minutes. For the 3rd time Halliburton
arrived on location without a lab test on cement. Pulled wet string up to
cemented tubing. 78 joints of tubing is cemented solid. Preparing to lay
down same. Laid down 78 jointsof cemented up tubing on pipe racks
(2496'). Loaded out cemented up tubing from pipe racks to racks on side
of location. Picked up good tubing from ground to replace cemented
tubing. Measured the same. SDFN.

08/08/08 Completion Day 222. Wait on daylight. Make up new 4 1/2" bit. RIH
with bit, 3 ½" drill collars and 2 7/8" tubing. Tag solid cement at 8233'.
Pick up and rig up power swivel. Break circulation. Drill hard cement
from 8233' to top of retainer at 8313'. Drill retainer and clean out to 8589'.
Test perforations from 8382' to 8400'. Pressured up to 1000 psi and held
for 15 minutes, ok. Circulated hole clean. Pull up in casing 30 stands.
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08/09/08 Completion Day 223. Wait on daylight. Unable to get to location due to
washed out roads on Nine mile canyon and Gate Canyon. Heavy rains the
last 2 days. Road into the location also in need of repairs. RIH, tagged
cement stringers at 8589'. Cleaned out to top of cement retainer at 9054'.
Circulated hole clean. Drilled cement retainer, retainer tough to get drilled
up. Drilled firm cement to 9100'. Tested perforations to 1000 psi. Held
for 15 minutes ok. Drilled hard cement to 9150'. Tested perforations to
1000 psi, held for 15 minutes ok. Drilled hard cement to 9200'. Tested
perfs to 1000 psi and held for 15 minutes ok. Circulated hole clean.
Circulated up lots of cement with some sand. Cleaned rig pit out and
refilled with clean fresh water. Pull out with 15 stands of tubing and shut
down. Hard rains all day with thunder and lighting. SDFN.

08/10/08 Completion Day 224. Operation shut down for Sunday.

08/11/08 Completion Day 225. Wait on daylight. RIH with tubing, tag cement at
9200'. Drill cement to 9400'. Test perfs to 1000 psi and held for 15
minutes. Ok. Drill hard cement to 10,200'. Circulated hole clean.
Circulated out lots of cement and frac sand. Very hard drilling. Drill and
circulate down to 10,360'. Hard drilling with lots of sand and cement
recovery. Pull 15 stands up in casing. Cleaned out rig tank, full of sand
and cement. Wait on daylight.

08/12/08 Completion Day 226. Wait on daylight. RIH. Tag at 10,360'. Drill hard
cement to plug at 10,425'. Plug drilled hard. Drilled hard cement to
10,500', tested perforations to 1000 psi and held for 15 minutes. Ok.
Drilled cement to 10,540' and tested perforations to 1000 psi, held for 15
minutes. Ok. Bit torques up, drilled to 10548'. Bit acting up, slacked off
to 10,560' with no weight. Set swivel back and pulled 2 stands. Well
began flowing up casing. Shut in for 30 minutes and pressure built up to
2300 psi. Opened well to pit on open choke. Flowing back well on open
choke to pit. Pressure dropped to 500 psi and held 500 psi on tubing and
casing. Attempted to flare well, gas burns until it is hit by a slug of water.

08/13/08 Completion Day 227. Well open to pit overnight. Well continued to
flow gas and water. Gas burned until put out by water. Estimate water
recovered at 130 bbls. Pressure at 0600 hours, casing 400 psi, tubing 475
psi. Kill well by pumping 65 bb1sof water down casing, 45 bbls of water
down tubing. Pulled out of hole with 14 stands of pipe and well
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08/09/08 Completion Day 223. Wait on daylight. Unable to get to location due to
washed out roads on Nine mile canyon and Gate Canyon. Heavy rains the
last 2 days. Road into the location also in need of repairs. RIH, tagged
cement stringers at 8589'. Cleaned out to top of cement retainer at 9054'.
Circulated hole clean. Drilled cement retainer, retainer tough to get drilled
up. Drilled firm cement to 9100'. Tested perforations to 1000 psi. Held
for 15 minutes ok. Drilled hard cement to 9150'. Tested perforations to
1000 psi, held for 15 minutes ok. Drilled hard cement to 9200'. Tested
perfs to 1000 psi and held for 15 minutes ok. Circulated hole clean.
Circulated up lots of cement with some sand. Cleaned rig pit out and
refilled with clean fresh water. Pull out with 15 stands of tubing and shut
down. Hard rains all day with thunder and lighting. SDFN.

08/10/08 Completion Day 224. Operation shut down for Sunday.

08/11/08 Completion Day 225. Wait on daylight. RIH with tubing, tag cement at
9200'. Drill cement to 9400'. Test perfs to 1000 psi and held for 15
minutes. Ok. Drill hard cement to 10,200'. Circulated hole clean.
Circulated out lots of cement and frac sand. Very hard drilling. Drill and
circulate down to 10,360'. Hard drilling with lots of sand and cement
recovery. Pull 15 stands up in casing. Cleaned out rig tank, full of sand
and cement. Wait on daylight.

08/12/08 Completion Day 226. Wait on daylight. RIH. Tag at 10,360'. Drill hard
cement to plug at 10,425'. Plug drilled hard. Drilled hard cement to
10,500', tested perforations to 1000 psi and held for 15 minutes. Ok.
Drilled cement to 10,540' and tested perforations to 1000 psi, held for 15
minutes. Ok. Bit torques up, drilled to 10548'. Bit acting up, slacked off
to 10,560' with no weight. Set swivel back and pulled 2 stands. Well
began flowing up casing. Shut in for 30 minutes and pressure built up to
2300 psi. Opened well to pit on open choke. Flowing back well on open
choke to pit. Pressure dropped to 500 psi and held 500 psi on tubing and
casing. Attempted to flare well, gas burns until it is hit by a slug of water.

08/13/08 Completion Day 227. Well open to pit overnight. Well continued to
flow gas and water. Gas burned until put out by water. Estimate water
recovered at 130 bbls. Pressure at 0600 hours, casing 400 psi, tubing 475
psi. Kill well by pumping 65 bb1sof water down casing, 45 bbls of water
down tubing. Pulled out of hole with 14 stands of pipe and well
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flowing out tubing. Installed TIW value. While rigging up to pump water
pressure increased on casing to 350 psi and 200 psi on tubing. Bled down
and pumped 75 bbls down casing and 50 bbls down tubing. Pulled out
with 13 stands and well flowing again up casing and tubing. Prepare to
attempt to kill well. Pumped another 75 bbls down casing and 50 bbls
down tubing. Well still flowing. Unable to POOH. Flowing well to pit
on full 2" opening. Flowing gas with some water. Estimate 150 bbls of
water during this period. Pressure on tubing 225 psi, casing 300 psi.
Pumped a total of 460 bbls of water in well.

08/14/08 Completion Day 228. Continued to flow well to pit on full 2" opening.
Making burnable gas with some water. Estimate water at 40 bbls during
this period. Unloaded 400 bbls of 10.5 brine water. Rigged up and
circulated hole with brine to kill well. Pumped a total of 280 bbls.
Watched well for 30 minutes, remains dead. Pulled out of hole with
tubing and drill collars. Bit looks ok. Make up Halliburton RTTS tool
and start in hole. At 5002' well began to flow. Rigged up and pumped 40
bbls down tubing to kill well. Finished in hole with RTTS tool and set at
10,430'. Rigged up and pressured up on back side to 1000 psi, held ok.
Rigged up and pumped down tubing. Pumped in 10 bbls at 1/2 BPM at
900 psi. Gas flow coming from below perfs below where we tested at
9400'. Rigged up lines to pit from casing and tubing. Left RTTS tool set
at 10,430' with both tubing and casing open to pit.

08/15/08 Completion Day 229. Well open to pit on full 2" opening. Well
unloaded brine water and flowed to pit. At 0700 well flaring to pit with
350 psi on tubing and casing. After discussions with management it was
decided to shut well in for weekend and get well ready to put gas in sales
line. Well shut in, will kill well on Monday and land tubing hanger in
well head.

08/16/08 Completion Day 230. Well shut in. Waiting on tubing hanger, tree, and
brine water.

08/17/08 Completion Day 231. Well shut in. SITP 5400 psi.

08/18/08 Completion Day 232. Well shut in. SITP 5400 psi SICP 1000 psi.
Either RTTS tool leaking or perforations are open above tool. Trouble
opening TIW value. Opened well to pit on 30 choke. Well flowed back
gas with water. Unloaded 75 bbls of load water. Pressure dropped
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flowing out tubing. Installed TIW value. While rigging up to pump water
pressure increased on casing to 350 psi and 200 psi on tubing. Bled down
and pumped 75 bbls down casing and 50 bbls down tubing. Pulled out
with 13 stands and well flowing again up casing and tubing. Prepare to
attempt to kill well. Pumped another 75 bbls down casing and 50 bbls
down tubing. Well still flowing. Unable to POOH. Flowing well to pit
on full 2" opening. Flowing gas with some water. Estimate 150 bbls of
water during this period. Pressure on tubing 225 psi, casing 300 psi.
Pumped a total of 460 bbls of water in well.

08/14/08 Completion Day 228. Continued to flow well to pit on full 2" opening.
Making burnable gas with some water. Estimate water at 40 bbls during
this period. Unloaded 400 bbls of 10.5 brine water. Rigged up and
circulated hole with brine to kill well. Pumped a total of 280 bbls.
Watched well for 30 minutes, remains dead. Pulled out of hole with
tubing and drill collars. Bit looks ok. Make up Halliburton RTTS tool
and start in hole. At 5002' well began to flow. Rigged up and pumped 40
bbls down tubing to kill well. Finished in hole with RTTS tool and set at
10,430'. Rigged up and pressured up on back side to 1000 psi, held ok.
Rigged up and pumped down tubing. Pumped in 10 bbls at 1/2 BPM at
900 psi. Gas flow coming from below perfs below where we tested at
9400'. Rigged up lines to pit from casing and tubing. Left RTTS tool set
at 10,430' with both tubing and casing open to pit.

08/15/08 Completion Day 229. Well open to pit on full 2" opening. Well
unloaded brine water and flowed to pit. At 0700 well flaring to pit with
350 psi on tubing and casing. After discussions with management it was
decided to shut well in for weekend and get well ready to put gas in sales
line. Well shut in, will kill well on Monday and land tubing hanger in
well head.

08/16/08 Completion Day 230. Well shut in. Waiting on tubing hanger, tree, and
brine water.

08/17/08 Completion Day 231. Well shut in. SITP 5400 psi.

08/18/08 Completion Day 232. Well shut in. SITP 5400 psi SICP 1000 psi.
Either RTTS tool leaking or perforations are open above tool. Trouble
opening TIW value. Opened well to pit on 30 choke. Well flowed back
gas with water. Unloaded 75 bbls of load water. Pressure dropped
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tubing to 960 psi. After 3 hours pressure dropped to 550 psi and held.
Bled down pressure on casing to 600 psi. After 1 hour pressure had
increased to 620 psi. Will keep casing pressure bled down below 1000
psi. Flaring gas to pit with a strong blow. Shut well in for 1 hour while
attempting to repair leaking value on manifold. Pressure increased to
2700 psi in 1 hour. Continued to flare well to pit. Flowed a total of 25
bbls of water during this period. Flaring well on 24 choke with 300 psi
tubing pressure. Casing pressure at 800 psi.

08/19/08 Completion Day 233. Well open on full choke. Recovered a total of 37
bbls of fluid. Bled down pressure on casing to 20 psi. Did not build back
up. Pressure on tubing bled down to 20 psi on open choke. Flaring large
amount of gas with little water. Gas and water samples sent in to Vernal.

08/20/08 Completion Day 234. Flowed well during night on open choke.
Recovered a total of 37 bbls of fluid. Flaring very strong gas. Rig up to
kill well with 10.5 brine. Pumped a total of 85 bbls down casing to fill
same. Well flowing up tubing, TIW value leaking rigged up lines on top
of tubing to attempt to pull RTTS in neutral position in order to open by-
pass value. In 15 minutes tubing began flowing dry gas and pressure
increasing to 800 psi. Opened by-pass and pumped 93 bbls in tubing
before killing well. Immediately removed TIW and installed 2 /78" tubing
hanger with BPV installed in hanger. Spaced out and reset RTTS tool at
10,430'. Landed hanger in well head and well now secure. Rigged down
floor, ND BOP's. Remove frac value. Nippled up tree. Rigged up
lubricator and pulled out BPV. Installed gauges on both tubing and casing
to monitor each. Well shut in waiting on flow line hook-up. Released the
following: drill collars, slips, elevators, lift subs, 2 TIW values, BOP's,
accumulator, swivel, manifold, all lines and values to manifold. Flow
back tank, FBC.

08/21/08 Completion Day 235. Well shut in. Tubing pressure at 1000 psi, casing
pressure 0 psi. Rig down rig.

08/22/08 Completion Day 236. Well shut in. Tubing pressure at 1100 psi, 0
casing pressure.

08/23/08 Completion Day 237. Well shut in. SITP: 1800 psi, SICP 0 psi.

08/24/08 Completion Day 238. Well shut in. SITP 2300 psi, SICP 0
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tubing to 960 psi. After 3 hours pressure dropped to 550 psi and held.
Bled down pressure on casing to 600 psi. After 1 hour pressure had
increased to 620 psi. Will keep casing pressure bled down below 1000
psi. Flaring gas to pit with a strong blow. Shut well in for 1 hour while
attempting to repair leaking value on manifold. Pressure increased to
2700 psi in 1 hour. Continued to flare well to pit. Flowed a total of 25
bbls of water during this period. Flaring well on 24 choke with 300 psi
tubing pressure. Casing pressure at 800 psi.

08/19/08 Completion Day 233. Well open on full choke. Recovered a total of 37
bbls of fluid. Bled down pressure on casing to 20 psi. Did not build back
up. Pressure on tubing bled down to 20 psi on open choke. Flaring large
amount of gas with little water. Gas and water samples sent in to Vernal.

08/20/08 Completion Day 234. Flowed well during night on open choke.
Recovered a total of 37 bbls of fluid. Flaring very strong gas. Rig up to
kill well with 10.5 brine. Pumped a total of 85 bbls down casing to fill
same. Well flowing up tubing, TIW value leaking rigged up lines on top
of tubing to attempt to pull RTTS in neutral position in order to open by-
pass value. In 15 minutes tubing began flowing dry gas and pressure
increasing to 800 psi. Opened by-pass and pumped 93 bbls in tubing
before killing well. Immediately removed TIW and installed 2 /78" tubing
hanger with BPV installed in hanger. Spaced out and reset RTTS tool at
10,430'. Landed hanger in well head and well now secure. Rigged down
floor, ND BOP's. Remove frac value. Nippled up tree. Rigged up
lubricator and pulled out BPV. Installed gauges on both tubing and casing
to monitor each. Well shut in waiting on flow line hook-up. Released the
following: drill collars, slips, elevators, lift subs, 2 TIW values, BOP's,
accumulator, swivel, manifold, all lines and values to manifold. Flow
back tank, FBC.

08/21/08 Completion Day 235. Well shut in. Tubing pressure at 1000 psi, casing
pressure 0 psi. Rig down rig.

08/22/08 Completion Day 236. Well shut in. Tubing pressure at 1100 psi, 0
casing pressure.

08/23/08 Completion Day 237. Well shut in. SITP: 1800 psi, SICP 0 psi.

08/24/08 Completion Day 238. Well shut in. SITP 2300 psi, SICP 0



Rye Patch Fed 24-21
Operator: Petro-Canada Resources (USA) Inc.

NENW Section 24, TllS, Rl4E, SLB&M
Duchesne County, Utah
API No. 43-013-33443

Excalibur Well No. 15718, AFE No. 1714
Daily Reports
TIGHT HOLE

09/01/08 Flwd 669 mcf, 6/64 ck, 4100# TP. TO to GASCO sales line 9/01/08.

09/02/08 Flwd 348 mcf, 6/64 ck, 4100# TP. Turned well up.

09/03/08 Flwd 435 mcf, 6/64 ck, 4050# TP. Turned well up.

09/04/08 Flwd 693 mcf, 6/64 ck, 3000# TP.

09/05/08 Flwd 456 mcf, 6/64 ck, 3300# TP.

09/06/08 Flwd 456 mcf, 6/64 ck, 3900# TP. Well froze at well head, thawed out,
turned back on.

09/07/08 Flwd 160 mcf, 6/64 ck, 4200# TP.

09/08/08 Flwd 326 mcf, 6/64 ck, 4200# TP.

09/09/08 Flwd 331 mcf, 6/64 ck, 4100# TP.

09/10/08 Flwd 148 mcf, 6/64 ck, 4200# TP. Traced well head, well head flowing
again.

09/11/08 Flwd 24 mcf, 6/64 ck, 4250# TP. Froze at well head, wrapped insulation
around.

09/12/08 Flwd 133 mcf, 6/64 ck, 4700# TP. At well head meth pump not working
will replace.

09/13/08 Flwd 362 mcf, 6/64 ck, 4300# TP. Meth pump working.

09/14/08 Flwd 365 mcf, 6/64 ck, 4200# TP.

09/15/08 Flwd 549 mcf, 6/64 ck, 4000# TP.

09/16/08 Flwd 467 mcf, 6/64 ck, 3861#
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Division of Oil, Gas and Mining ROUTING
OPERATOR CHANGE WORKSHEET I. DJJ

X - Change of Operator (Well Sold) Operator Name Change/Merger
The operator of the well(s) listed below has changed, effective: 1/1/2010

FROM: (Old operator): TO: ( New Operator):
N2705-Petro-Canada Resource (USA) Inc N2575-Gasco Production Co

999 18th St, Suite 600 8 Inverness Dr E, Suite 100
Denver, CO 80202 Englewood, CO 80112

Phone: 1(303) 297-2300 Phone: 1 (303) 483-0044

CA No. Unit:
WELL NAME SEC TWN RNG API NO ENTITY LEASE TYPE WELL WELL

NO TYPE STATUSAS ATTACHED

OPERATOR CHANGES DOCUMENTATION
Enter date after each listed item is completed
I. (R649-8-10) Sundry or legal documentation was received from the FORMER operator on: 3/9/2010
2. (R649-8-10) Sundry or legal documentation was received from the NEW operator on: 3/9/2010
3. The new company was checked on the Department of Commerce, Division of Corporations Database on: 3/9/2010
4a. Is the new operator registered in the State of Utah: Business Number: 1454161-0143
5a. (R649-9-2)Waste Management Plan has been received on: IN PLACE
5b. Inspections of LA PA state/fee well sites complete on: n/a
5c. Reports current for Production/Disposition & Sundries on: ok
6. Federal and Indian Lease Wells: The BLM and or the BIA has approved the merger, name change,

or operator change for all wells listed on Federal or Indian leases on: BLM not yet BIA n/a7. Federal and Indian Units:
The BLM or BIA has approved the successor of unit operator for wells listed on: n/a

8. Federal and Indian Communization Agreements ("CA"):
The BLM or BIA has approved the operator for all wells listed within a CA on: n/a

9. Underground Injection Control ("UIC") approved UIC Form 5, Transfer of Authority to
Inject, for the enhanced/secondary recovery unit/project for the water disposal well(s) listed on: n/a

DATA ENTRY:
1. Changes entered in the Oil and Gas Database on: 3/11/2010
2. Changes have been entered on the Monthly Operator Change Spread Sheet on: 3/11/2010
3. Bond information entered in RBDMS on: 3/11/2010
4. Fee/State wells attached to bond in RBDMS on: n/a
5. Injection Projects to new operator in RBDMS on: n/a
6. Receipt of Acceptance of Drilling Procedures for APD/New on: 3/11/2010
BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: 4127759
2. Indian well(s) covered by Bond Number: n/a
3a. (R649-3-1) The NEW operator of any state/fee well(s) listed covered by Bond Number n/a
3b. The FORMER operator has requested a release of liability from their bond on: n/a
LEASE INTEREST OWNER NOTIFICATION:
4. (R649-2-10) The NEW operator of the fee wells has been contacted and informed by a letter from the Division

of their responsibility to notify all interest owners of this change on: n/a
COMMENTS:

Gasco FORM A.xis
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STATE OF UTAH FORM 9
DEPARTMENTOF NATURAL RESOURCES

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:
UTU-084317

6. IF INDIAN,ALLOTTEEOR TRIBE NAME:
SUNDRY NOTICES AND REPORTS ON WELLS N/A

7. UNITor CAAGREEMENTNAME:
Do not use this form for proposals todrill new wells,significantly deepen existing wells below current bottom-hole depth, reenter plugged wells, or to N/Adrillhorizontal laterais. Use APPLICATIONFOR PERMlT TO DRILLform forsuch proposals.

1. TYPE OF WELL 8. WELLNAMEand NUMBER:
OlL WELL GAS WELL O OTHER RYE PATCH FED 24-21

2. NAMEOF OPERATOR: 9. API NUMBER:

PETRO-CANADARESOURCES (USA), INC 4301333443
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELDAND POOL, OR WLDCAT:

999 18TH ST, SUITE 600 on DENVER STATE CO ZIP80202 (303) 297-2300 WILDCAT
4. LOCATIONOF WELL

FOOTAGESATSURFACE: 606' FNL 2244' FWL COUNTY: DUCHESNE

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: NENW 24 11S 14E S STATE:
UTAH

11. CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE DEEPEN REPERFORATE CURRENT FORMATIONO NOTICE OF INTENT
(Submit in Duplicate) ALTER CASING FRACTURETREAT SIDETRACKTO REPAIRWELL

Approximate date work willstart: CASING REPAIR NEWCONSTRUCTlON TEMPORARILYABANDON

CHANGETO PREVlOUS PLANS OPERATOR CHANGE TUBINGREPA1R

CHANGETUBING PLUGAND ABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGEWELLNAME PLUGBACK WATERDISPOSAL
(Submit Original Form Only)

CHANGEWELLSTATUS PRODUCTION(STARTIRESUME) WATERSHUT-OFF
Date of work completion:

COMMINGLEPRODUCING FORMATIONS RECLAMATIONOF WELLSITE OTHER:

CONVERTWELLTYPE RECOMPLETE - DIFFERENT FORMATlON

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

As required, Petro-Canada Resources (USA) Inc., is notifyingyou of a change of operator for the above referenced well.
Gasco Production Company federal bonding requirements as follows:
Statewide Utah US/BLM #4127759 Gasco Energy, Inc. &Gasco Production Company
Blanket Bond State of Utah Dept. Of Natural Res. 4127763 Gasco Production Company

Previous Oper or: etro-Canada Re rce (USA) Inc
SNagae:urDenni J. G f on Title Manbargerof2L52d010

New Operator: Gasco Pr ion Compa y
Name: Michael K ec er Title: Executive Vice President and COO

Signature: Date: February 25, 2010

EFFECTIVE DATE OF CHANGE OF OPERATOR: JANUARY 1, 2010

NAME(PLR TITLEE Regula01ory Analyst

(This space for State use only)

RECEIVEDAPPROVED /1/ $0/0
MARO9 2010

(5/2000) (See instructions on Reverse Side)
Division of Oil, Gas an Mining

DIV.0FOIL,GAS&MININGEarlene Russell, Engineering
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Green River District-Vernal Field Office

170 South 500 East TAKE PRIDE'
CH a Vernal, UT 84078 INAMERICA

(435) 781-4400 Fax: (435) 781-4410
http://www.blm.cov/ut/st/en/fo/vernal.html

1NREPLY REFER TO:
3162.3
UTGO11

May 20, 2010

Chuck Wilson
Gasco Production Company
8 Inverness Drive East, Suite 100
Englewood, CO 80112

Re: Change of Operator
Well No. Rye Patch Federal 24-21
NENW, Sec. 24, T11S, R14E
Duchesne County, Utah
Lease No. UTU-84317

Dear Mr. Wilson:

This correspondence is in regard to the self-certificationstatement submitted requesting a change
of operator for the referenced well. After a review by this office,the change of operator request is
approved. Effective February 25, 2010, Gasco Production Company is responsible for all
operations performed on the referenced well. All liabilitywill now fall under your bond, BLM Bond
No. UT1233, for all operations conducted on the referenced well on the leased land.

If you have any other questions regarding this matter, please contact Cindy Severson of this
office at (435) 781-4455.

Sincerely,

Ryan Angus
Petroleum Engineer

Enclosure

cc: UDOGM
Petro-Canada Resources (USA) Inc.

RECEIVED
JUNLO20tO

DIV.0F0lL,GAS&
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DIV.0F0lL,GAS&



Form3160-5 UNITED STATES FORMAPPROVED
(^P*°°¾ DEPARTMENT OF THE INTERIOR OMB No. 1004- 0137

BUREAU OF LAND MANAGEMENT Expires: March 31, 2007

5. Lease Serial No.
SUNDRY NOTICES AND REPORTS ON WELLS UTU84317

Do not use this form for proposals to drill or to re-enter an 6. If Indian, Allottee, or Tribe Name
abandoned weH. Use Form 3160-3 (APD) for such proposals. NA

SUBMITIN TRIPLICATE - Other Instructions on reverse side. 7. If Unit or CA. Agreement Name and/or No.

1. Type of Well NA
Oil Well Gas Well other 8. Well Name and No.

2. Name of Operator Rye Patch Federal 24-21
Gasco Production Company 9. API Well No.

3a. Address 3b. Phone No. (include area code) 430 1333443
8 Inverness Drive East Ste 100 Englewood, Co 80112 303-483-0044 10. Field and Pool, or Exploratory Area

4. Location of Well (Footage, Sec., 7, R., M, or Survey Description) Wildcat
606' FNL & 2144' FWL 11. County or Parish, State

NE NW of Section 24-T11S-R14E Duchesne
12. CHECK APPROPRIATE BOX(S) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Acidize Deepen Production (Start/ Resume) Water Shut-off

Altering Casing Fracture Treat Reclamation Well Integrity

Subsequent Report Casing Repair New Construction Recomplete Other

Change Plans Plug and abandon TemporarilyAbandon Change of Operator

Final Abandonment Notice Convert to Injection Plug back Water Disposal

13. Describe Proposedor Completed Operations(clearly state all pertinentdetails,includingestimated starting date of any proposed work and app e dum on ther
If the proposal is to deepen directionallyor recomplete horizontally, give subsurface locations and measured and tme vertical depths of all pe mark nd zongy
Attach the Bond under which the work will be performed or providethe Bond No. on ille with BLM/BIA Required subsequent reports sh led n 30 @ys
following completion of the involved operations. If the opemtion results in a multiple completion or recompletion in a new interval, a Form shalgfiled ofmegg
testinghas been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have been compl and the mtor¾rn
determinedthat the site isready forfinalinspection

Effective February 25, 2010, Gasco Production Company has purchased the Rye Patch Federal 24-21

Petro-C da Resources (USA) lnc
999 th St eet, Suite 600
De er, C 80202

Dennis J. Gust on Vice-Presi ent

Please be advised that Gasco Production Co. is considered to be the operator ofthe Rye Patch Federal 24-21,
lease # UTU-84317, Duchesne County, and is responsible under the terms and conditions ofthe leaseforthe
operations conducted upon the lease lands. Bond coverage is provided by State Wide BLM Bond UT1233 and
the Blanket Drilling Bond # 4127763.

14. I hereby certify that the foregoing is true and correct.
Name (Printed/ Typed)

Title
Chuck Wilson Manager of Engineering & Operations

Signature Date
February 25, 2010

THIS SPACE FOR FEDERAL OR STATE OFFICE USE

Approvedby Ti@tfOleum Engineelo...MAY2 e ?mri
Conditions i ached. Approval of this notice does not warrant o ' ' *

certify that licant ho s legal or equitable title to those rights in the subject lease Office VERNALFIELDOFFICE
which would entitle the a licant to conduct o erations
Title 18 U.S.C. Section 1001 AND Title 43 U.S.C. Section 1212, make it owingly and willfully to make any department or agency of the United
States any false, fictitiousor fraudulent statements or representations as to any matter within its jurisdiction.

DIV.0FOll.,GAS&
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DIV.0FOll.,GAS&



RECEIVED
Form 3160IS UNITED STATES FORM APPROVED

(April 2004) DEPARTMENT OF THE INTERIOR ÑAÑÍ Ï ÛlÛ OMB No. 1004- 0137

BUREAU OF LAND MANAGEMENT Expires: March 31, 2007

M 5. Lease Serial No.
SUNDRY NOTICES AND REPORTS ON UTU84317

Do not use this form for proposals to drill or to re-enter an 6. If Indian, Allottee, or Tribe Name
abandoned welL Use Form 3100-3 (APD) for such proposals. NA

SUBMIT IN TRIPLICATE - Other Instructions on reverse side. 7. IfUnit or CA. Agreement Name and/or No.

1. Type of Well NA
Oil well Gas well other 8. Well Name and No.

2. Name of Operator Rye Patch Federal 24-21
Petro-Canada Resources (USA) Inc. 9. API Well No.

3a. Address 3b. Phone No. (include area code) 4301333443
999 18th St., Suite 600 Denver, CO 80202 (303) 297-2100 10. Field and Pool, or Exploratory Area

4. Location of Well (Footage, Sec., 7, R., M., or Survey Description) Wil dcat
606' FNL & 2144' FWL 11. County or Parish, State

NE NW of Section 24-T11S-Rl4E Duchesne
12. CHECK APPROPRIATE BOX(S) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Acidize Deepen Production (Start/ Resume) Water Shut-off

Altering Casing Fracture Treat Reclamation Well Integrity

Subsequent Report Casing Repair New Construction Recomplete Other

Change Plans Plug and abandon Temporarily Abandon Change of Operator

Final Abandonment Notice Convert to Injection Plug back Water Disposal

13. Describe Proposed or Completed Operations(clearly state all pertinent details,includingestimated starting date of any proposed work and approximate duration thereof
If the proposal is to deepen directionallyor recomplete horizontally, give subsurface locationsand measured and true vertical depths of all pettinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA Required subsequent reports shall be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have bem completed, and the operator has
determinedthat the site is ready forfinalinspection.

Effoctive February 25, 2010, Petro-Canada Resources (USA) Inc. has sold the Rye Patch Federal 24-21 to:

Gasco production Company
81nverness Drive East, Suite 100
Englewood, CO 80112 VERNALFIELDOFFICE

Chuck Wilson - Manager of ineering & Operations
E.8.

UT1233 - State Wide BLM Bond pg/go
4127763 - Blanket Drilling Bond

RWi

14. I hereby certify that the foregoing is true and correct.
Name (Printed/ Typed)

Dennis J. Gus Vice President

Signature e Date
4 7 February 25, 2010

THIS SgACE FOR FEDERAL OR STATE OFFICE USE

Approvedby Pakoleum Enoineer ».t. MAY2 a ?mn
Conditions of , ached. Approval of this notice does not warrant or
certify that th cant hol s legal or equitable title to those rights in the subject lease Office VERNALFIELDOFFICEwhich would entitle the applicant to conduct operations thereon.
Title 18 U.S.C. Section 1001 AND Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make any department or agency of the United

s any false, fictitiousor fraudulent statements or representations as to any matter within its iurisdiction.
tructions on page

RECEIVED
Form 3160IS UNITED STATES FORM APPROVED

(April 2004) DEPARTMENT OF THE INTERIOR ÑAÑÍ Ï ÛlÛ OMB No. 1004- 0137

BUREAU OF LAND MANAGEMENT Expires: March 31, 2007

M 5. Lease Serial No.
SUNDRY NOTICES AND REPORTS ON UTU84317

Do not use this form for proposals to drill or to re-enter an 6. If Indian, Allottee, or Tribe Name
abandoned welL Use Form 3100-3 (APD) for such proposals. NA

SUBMIT IN TRIPLICATE - Other Instructions on reverse side. 7. IfUnit or CA. Agreement Name and/or No.

1. Type of Well NA
Oil well Gas well other 8. Well Name and No.

2. Name of Operator Rye Patch Federal 24-21
Petro-Canada Resources (USA) Inc. 9. API Well No.

3a. Address 3b. Phone No. (include area code) 4301333443
999 18th St., Suite 600 Denver, CO 80202 (303) 297-2100 10. Field and Pool, or Exploratory Area

4. Location of Well (Footage, Sec., 7, R., M., or Survey Description) Wil dcat
606' FNL & 2144' FWL 11. County or Parish, State

NE NW of Section 24-T11S-Rl4E Duchesne
12. CHECK APPROPRIATE BOX(S) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Acidize Deepen Production (Start/ Resume) Water Shut-off

Altering Casing Fracture Treat Reclamation Well Integrity

Subsequent Report Casing Repair New Construction Recomplete Other

Change Plans Plug and abandon Temporarily Abandon Change of Operator

Final Abandonment Notice Convert to Injection Plug back Water Disposal

13. Describe Proposed or Completed Operations(clearly state all pertinent details,includingestimated starting date of any proposed work and approximate duration thereof
If the proposal is to deepen directionallyor recomplete horizontally, give subsurface locationsand measured and true vertical depths of all pettinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA Required subsequent reports shall be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, including reclamation, have bem completed, and the operator has
determinedthat the site is ready forfinalinspection.

Effoctive February 25, 2010, Petro-Canada Resources (USA) Inc. has sold the Rye Patch Federal 24-21 to:

Gasco production Company
81nverness Drive East, Suite 100
Englewood, CO 80112 VERNALFIELDOFFICE

Chuck Wilson - Manager of ineering & Operations
E.8.

UT1233 - State Wide BLM Bond pg/go
4127763 - Blanket Drilling Bond

RWi

14. I hereby certify that the foregoing is true and correct.
Name (Printed/ Typed)

Dennis J. Gus Vice President

Signature e Date
4 7 February 25, 2010

THIS SgACE FOR FEDERAL OR STATE OFFICE USE

Approvedby Pakoleum Enoineer ».t. MAY2 a ?mn
Conditions of , ached. Approval of this notice does not warrant or
certify that th cant hol s legal or equitable title to those rights in the subject lease Office VERNALFIELDOFFICEwhich would entitle the applicant to conduct operations thereon.
Title 18 U.S.C. Section 1001 AND Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make any department or agency of the United

s any false, fictitiousor fraudulent statements or representations as to any matter within its iurisdiction.
tructions on page



API Well No: 43013334430000

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 UTU-084317 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  Gas Well 

8. WELL NAME and NUMBER:
 RYE PATCH FED 24-21 

2. NAME OF OPERATOR:
 GASCO PRODUCTION COMPANY

9. API NUMBER:
 43013334430000

3. ADDRESS OF OPERATOR:  
 8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 

9. FIELD and POOL or WILDCAT:
 WILDCAT 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     0606 FNL 2144 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S

COUNTY:
 DUCHESNE 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

5/17/2010

   SUBSEQUENT REPORT
Date of Work Completion:

 

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Gasco acquired this wellbore from PetroCanada and it is currently producing
from the Mancos and Mesaverde formations. Gasco intends to fish scaled

tubing out of this wellbore. Then Gasco will reperforate and fracture treat the
Wasatch perforations that were squeezed off. Gasco will perforate the sands
from 5,900'-6,200' and fracture treat with roughly 90,000 lbs of white sand.

Frac plugs will then be drilled out to PBTD and tubing will be landed at
roughly 8,500' with a 1/4" SS2205 capillary string run through the tubing to

the bottom set of perforations in order to inject scale and corrosion inhibitors.
A subsequent report will be filed detailing the exact work that takes place.

Gasco has sent notices to XTO and EOG of the commingling in this wellbore. Gasco does not feel allocation
is necessary, but if so, will be done by individual hydrocarbon pore volume calculations.

NAME (PLEASE PRINT)  
 Matt Owens

TITLE
 Petroleum Engineer

SIGNATURE
 N/A

DATE
 5/17/2010

PHONE NUMBER:
303 483-0044  Ext 

 

PHONE NUMBER
303 996-1839

June 15, 2010

iPI Well No: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING 5.LEASOE DE GNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6.IFINDIAN,ALLOTTEEORTRIBENAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext WILDCAT

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

/ NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

5/17/2010
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco acquired this wellbore from PetroCanada and it is currently producing
from the Mancos and Mesaverde formations. Gasco intends to fish scaled Accepted by the

tubing out of this wellbore. Then Gasco will reperforate and fracture treat the Utah Division of
Wasatch perforations that were squeezed off. Gasco will perforate the sands Oil, Gas and Mining
from 5,900'-6,200' and fracture treat with roughly 90,000 lbs of white sand.

Frac plugs will then be drilled out to PBTD and tubing will be landed at Date: Jun 15,,2010 ,

roughly 8,500' with a 1/4" SS2205 capillary string run through the tubing to
the bottom set of perforations in order to inject scale and corrosion inhibitolBy:

A subsequent report will be filed detailing the exact work that takes place.
Gasco has sent notices to XTO and EOG of the commingling in this wellbore. Gasco does not feel allocation

is necessary, but if so, will be done by individual hydrocarbon pore volume calculations.

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Matt Owens 303 996-1839 Petroleum Engineer

SIGNATURE DATE
N/A

iPI Well No: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING 5.LEASOE DE GNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6.IFINDIAN,ALLOTTEEORTRIBENAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2.NAMEOFOPERATOR: 9.APINUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext WILDCAT

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

/ NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

5/17/2010
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco acquired this wellbore from PetroCanada and it is currently producing
from the Mancos and Mesaverde formations. Gasco intends to fish scaled Accepted by the

tubing out of this wellbore. Then Gasco will reperforate and fracture treat the Utah Division of
Wasatch perforations that were squeezed off. Gasco will perforate the sands Oil, Gas and Mining
from 5,900'-6,200' and fracture treat with roughly 90,000 lbs of white sand.

Frac plugs will then be drilled out to PBTD and tubing will be landed at Date: Jun 15,,2010 ,

roughly 8,500' with a 1/4" SS2205 capillary string run through the tubing to
the bottom set of perforations in order to inject scale and corrosion inhibitolBy:

A subsequent report will be filed detailing the exact work that takes place.
Gasco has sent notices to XTO and EOG of the commingling in this wellbore. Gasco does not feel allocation

is necessary, but if so, will be done by individual hydrocarbon pore volume calculations.

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Matt Owens 303 996-1839 Petroleum Engineer

SIGNATURE DATE
N/A



API Well No: 43013334430000

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 UTU-084317 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  Gas Well 

8. WELL NAME and NUMBER:
 RYE PATCH FED 24-21 

2. NAME OF OPERATOR:
 GASCO PRODUCTION COMPANY

9. API NUMBER:
 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044  Ext 

9. FIELD and POOL or WILDCAT:
 GATE CANYON 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     0606 FNL 2144 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S

COUNTY:
 DUCHESNE 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

   SUBSEQUENT REPORT
Date of Work Completion:

7/1/2010

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Gasco Culminated recompletion activities on stages 19-21 for this well on
7/1/2010. All remaining production zones in the Wasatch formation were
completed. Please see attached wellbore diagram for the sand and fluid

volumes for which stages 19-21 were completed.

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Roger Knight 303 996-1803

TITLE
 EHS Supervisor

SIGNATURE
 N/A

DATE
 8/10/2010

August 16, 2010

iPI Well No: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING 5.LEASOE DE GNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 E×t GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME
Approximate date work will start:

CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SDUat
o

WENrkRCEPmOpRetion: DEEPEN FRACTURE TREAT NEW CONSTRUCTION

7/1/2010 OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

SPUD REPORT
PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

Date of Spud:
v REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLINRLREr
D e. WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco Culminated recompletion activities on stages 19-21 for this well on
7/1/2010. All remaining production zones in the Wasatch formation were Accepted by the
completed. Please see attached wellbore diagram for the sand and fluid Utah Division of

volumes for which stages 19-21 were completed. Oil, Gas and Mining

FOR RECQgp6,wLY

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A

iPI Well No: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS, AND MINING 5.LEASOE DE GNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 E×t GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME
Approximate date work will start:

CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SDUat
o

WENrkRCEPmOpRetion: DEEPEN FRACTURE TREAT NEW CONSTRUCTION

7/1/2010 OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

SPUD REPORT
PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

Date of Spud:
v REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLINRLREr
D e. WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco Culminated recompletion activities on stages 19-21 for this well on
7/1/2010. All remaining production zones in the Wasatch formation were Accepted by the
completed. Please see attached wellbore diagram for the sand and fluid Utah Division of

volumes for which stages 19-21 were completed. Oil, Gas and Mining

FOR RECQgp6,wLY

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A



A
ugust 10, 2010

A
ugust 10, 2010

LEASE: WELL #: Rve Patch Federal 24-21
FIELD: Rve Patch
LOCATION:
COUNTY: I)uchsene bl: L AN:

CONDUCTOR I UL: 6969
SIZE: KB: 1)
WTIGRD: SPUD DATE:
WTIGRD: COMP DATE:
CSA:
SX: i i
CIRC: I i
TOC: | | DATE FIRST PRODUCED
HOLE SIZE: I i PRODUCTION METHOD Ilow

I i CHOKE SfZE
SURFACE CASING ¡ CsgPRESSURE

SIZE: 95/8" I i OIL(BBL)
WT/GRD: J->$ GAS(McF)
WTIGRD: 36# WATER(BBL)
CSA: 1.424 i i
SX: 200 sa Rocknes L I

190 ss RockiesLTSBM
CIRC:
TOC: Surl Length Production Strine
HOLE SlZE: 12 1/4" 7,000' 216 Joints -2-3/8", 4.7#, P-110 EUE 8RD

PRODUCTION CASING
SIZE: 5 1/2"
WTIGRD: L-86
WTIGRD: 23#
CSA: 0'.1.980'
WTIGRD: L-80JW
CSA: I.980"-l3.425'
WTIGRD: L-8023#
CSA: 13.423 -15435'

SX: 1800 sx 50/50 Por
900 sx 3000 Ÿoz

CIRC:
TOC: 1.040
HOLE SIZE: 8 18

00
Stinsulation

2.083bbisFRikiwahrai2320#100mesh.73.780#
Stage21: 3%BWhle.19.320#3DFi0tasin.IStP3364pst(Reped
6/25/2010 mridfracWasa1ch)

Rc-perfs
5906-14 IM-lo stare20-unwich

Stage 20: 02 frac. Brkdn @85004 302BWwl42500#
7/12/2008 wMte.ISIP3027#,Traceßb.Cmtoqid 6055.70 MI no Singc19-Wasatch

6111-28 nl ?-8 Slagel9-Wasatch

Stage19: 002 frac. Brkdn @2415#620 BWwi 100700#
7/12/2008 20/40wNte ISIP3118#,Tracaso,Cmtoqid

302 frac.Brkdn @4288# 496 BWwt 70018#
20/40wNte113TCO2. ISIP9456#. Trace Ir.Cm!
igid g,

1 r

Stage 17:
02 frac.Brkdn @4655# 496 BWw/ 68700#

6/15/2005 0/40white113TCO2. ISIP32375.Trace Sb.
mt sqid

Stage 16: CO2irae. Brkdn @4396# 750 BWwt126600#
6/14/2008 20/40white. ISIP3237#.TraosSc.Cmt sqid 8382-4fx) Stuer IN -Prire Rhei

202 frae.Brkdn @5014#.835 BWwl1211005

2 20/40 PRC. 170TCO2. ISIP3805# TraceIr Cmt
.qidfailed

9076-86 Stage 17 - Blue Castle
Stage14: 021racBrkdn@5382#.780BWwl1502005 9132.36 Stage17-BlueCasde
5/7/2008 0/40 PRC. 244TCO2.ISIP4747# TraceSb 9186-90 Minze lb -Blue Cavic
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Freparedi sed by: Dale
MRO 3/J3/2010
CHW //19/2014 & 15.5 PDTD @ 14.91T
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STATEOF UTAH FORM6
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GASAND MINING

ENTITYACTION FORM

Operator: Gasco Production Co Operator Account Number N 2575

Address: 8 Invemess Drive East, Ste 100

city Englewood

state Co äp 80112 Phone Number: (303) 483-0044

Well i
API Number Well Name QQ Sec Twp Rng County

4301333443 Rye Patch Federal 24-21 NENW 24 11g 14E Duchesne

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

E 16367 16367 8/18/2007 7/1/2010

Comments: Formation Change from MNCS to WSMVM

A2PI
Number Well Name QQ Sec Twp Rnq County

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

Comments:

weliki
Number Well Name QQ Sec Twp Rng County

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

Comments:

ACTION CODES:
A - Establish new entityfor new well (single well only) Jessica Berg

B - Add new well to existingentity (groupor unit well) Na Please Print)

C - Re-assign wellfrom one existing entity to another existing entity pg
D - Re-assign wellfromone existing entity to a new entity S(gna re 4
E - Other (Explain in 'comments' section) Pisodu tionTech 8/26/2010

RECEIVED 2..- o..

(saooo> AU62 6 2010

DIV.0F0lL,GAS&

STATEOF UTAH FORM6
DEPARTMENTOF NATURALRESOURCES

DIVISIONOF OIL,GASAND MINING

ENTITYACTION FORM

Operator: Gasco Production Co Operator Account Number N 2575

Address: 8 Invemess Drive East, Ste 100

city Englewood

state Co äp 80112 Phone Number: (303) 483-0044

Well i
API Number Well Name QQ Sec Twp Rng County

4301333443 Rye Patch Federal 24-21 NENW 24 11g 14E Duchesne

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

E 16367 16367 8/18/2007 7/1/2010

Comments: Formation Change from MNCS to WSMVM

A2PI
Number Well Name QQ Sec Twp Rnq County

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

Comments:

weliki
Number Well Name QQ Sec Twp Rng County

Action Code Current Entity New Entity Spud Date Entity Assignment
Number Number Effective Date

Comments:

ACTION CODES:
A - Establish new entityfor new well (single well only) Jessica Berg

B - Add new well to existingentity (groupor unit well) Na Please Print)

C - Re-assign wellfrom one existing entity to another existing entity pg
D - Re-assign wellfromone existing entity to a new entity S(gna re 4
E - Other (Explain in 'comments' section) Pisodu tionTech 8/26/2010

RECEIVED 2..- o..

(saooo> AU62 6 2010

DIV.0F0lL,GAS&



API Well No: 43013334430000

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 UTU-084317 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  Gas Well 

8. WELL NAME and NUMBER:
 RYE PATCH FED 24-21 

2. NAME OF OPERATOR:
 GASCO PRODUCTION COMPANY

9. API NUMBER:
 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044  Ext 

9. FIELD and POOL or WILDCAT:
 GATE CANYON 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     0606 FNL 2144 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S

COUNTY:
 DUCHESNE 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

10/12/2010

   SUBSEQUENT REPORT
Date of Work Completion:

 

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Gasco would like to dispose of water at RN Industries state approved
commercial disposal facility located in Sections 4 and 9 Township 2 south
Range 2 west in Bluebell UT. This facility would be used in addition to the

currently approved disposal facilities that Gasco uses to dispose of water from
this well.

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Roger Knight 303 996-1803

TITLE
 EHS Supervisor

SIGNATURE
 N/A

DATE
 10/5/2010

October 05, 2010

October 06, 2010

iPI Well No: 43013334430000

FORM 9

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING LEAs0E84DESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen e×isting wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

10/12/2010
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco would like to dispose of water at RN Industries state approved
commercial disposal facility located in Sections 4 and 9 Township 2 south Approved by the
Range 2 west in Bluebell UT. This facility would be used in addition to the Utah Division of

currently approved disposal facilities that Gasco uses to dispose of water from Oil, Gas and Mining
this well.

Dat·e 6, 2010

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A 10/5/2010

RECEIVED October 05,

iPI Well No: 43013334430000

FORM 9

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING LEAs0E84DESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen e×isting wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

10/12/2010
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco would like to dispose of water at RN Industries state approved
commercial disposal facility located in Sections 4 and 9 Township 2 south Approved by the
Range 2 west in Bluebell UT. This facility would be used in addition to the Utah Division of

currently approved disposal facilities that Gasco uses to dispose of water from Oil, Gas and Mining
this well.

Dat·e 6, 2010

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A 10/5/2010

RECEIVED October 05,



API Well No: 43013334430000

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 UTU-084317 

SUNDRY NOTICES AND REPORTS ON WELLS
Do not use this form for proposals to drill new wells, significantly deepen existing wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO
DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  Gas Well 

8. WELL NAME and NUMBER:
 RYE PATCH FED 24-21 

2. NAME OF OPERATOR:
 GASCO PRODUCTION COMPANY

9. API NUMBER:
 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
 8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044  Ext 

9. FIELD and POOL or WILDCAT:
 GATE CANYON 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     0606 FNL 2144 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S

COUNTY:
 DUCHESNE 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

   NOTICE OF INTENT
Approximate date work will start:

1/1/2011

   SUBSEQUENT REPORT
Date of Work Completion:

 

   SPUD REPORT
Date of Spud:

 

   DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE  

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE       WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER: 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Gasco would like to dispose of water at Integrated Water management, LLC
state approved commercial disposal facility located in Section 30, 2 south

Range 4 west in North Blue Bench UT. This facility would be used in addition
to the currently approved disposal facilities that Gasco uses to dispose of

water from this well.

 

NAME (PLEASE PRINT) PHONE NUMBER 
 Jessica Berg 303 996-1805

TITLE
 Production Clerk

SIGNATURE
 N/A

DATE
 12/31/2010

December 31, 2010

01/05/2011

iPI Well No: 43013334430000

FORM 9

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING LEAs0E84DESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen e×isting wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

1/1/2011
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco would like to dispose of water at Integrated Water management, LLC
state approved commercial disposal facility located in Section 30, 2 south Accepted by the

Range 4 west in North Blue Bench UT. This facility would be used in additiolUtah Division of
to the currently approved disposal facilities that Gasco uses to dispose il, Gas and Mining

water from this well. FOR REGORO(OINLY

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Jessica Berg 303 996-1805 Production Clerk

SIGNATURE DATE
N/A 12/31/2010

RECEIVED December 31,

iPI Well No: 43013334430000

FORM 9

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING LEAs0E84DESIGNATION AND SERIAL NUMBER:

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen e×isting wells below current
bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION FOR PERMIT TO 7.UNIT or CA AGREEMENT NAME:

DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
GASCO PRODUCTION COMPANY 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
8 Inverness Dr. East, Suite 100 , Englewood, CO, 80112 303 483-0044 Ext GATE CANYON

4.LOCATIONOFWELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

Qtr/Qtr: NENW Section: 24 Township: 11.05 Range: 14.0E Meridian: S UTAH

11.
CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACIDIZE ALTER CASING CASING REPAIR

NOTICE OF INTENT
Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

1/1/2011
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION

O SPUD REPORT
Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCAT WELL DETERMINATION OTHER OTHER:

12. DESCRIBE PROPOSED OR CC MPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco would like to dispose of water at Integrated Water management, LLC
state approved commercial disposal facility located in Section 30, 2 south Accepted by the

Range 4 west in North Blue Bench UT. This facility would be used in additiolUtah Division of
to the currently approved disposal facilities that Gasco uses to dispose il, Gas and Mining

water from this well. FOR REGORO(OINLY

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Jessica Berg 303 996-1805 Production Clerk

SIGNATURE DATE
N/A 12/31/2010

RECEIVED December 31,



RECEIVED: Aug. 14, 2012

 

STATE OF UTAH
DEPARTMENT OF NATURAL RESOURCES

DIVISION OF OIL, GAS, AND MINING 

FORM 9
 

5.LEASE DESIGNATION AND SERIAL NUMBER:
 UTU-084317 

SUNDRY NOTICES AND REPORTS ON WELLS

Do not use this form for proposals to drill new wells, significantly deepen existing wells below
current bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION
FOR PERMIT TO DRILL form for such proposals.

6. IF INDIAN, ALLOTTEE OR TRIBE NAME:
  

7.UNIT or CA AGREEMENT NAME:
  

1. TYPE OF WELL
  Gas Well 

8. WELL NAME and NUMBER:
 RYE PATCH FED 24-21 

2. NAME OF OPERATOR:
 

9. API NUMBER:
 43013334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 
  , , ,   Ext 

9. FIELD and POOL or WILDCAT:
 GATE CANYON 

4. LOCATION OF WELL
  FOOTAGES AT SURFACE:
     0606 FNL 2144 FWL 
  QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN:
     Qtr/Qtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S

COUNTY:
 DUCHESNE 

STATE:
 UTAH

11.

CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

 

    NOTICE OF INTENT
Approximate date work will start:

8 /24 /2012

    SUBSEQUENT REPORT
Date of Work Completion:

 

    SPUD REPORT
Date of Spud:

 

    DRILLING REPORT
Report Date:

 

     ACIDIZE       ALTER CASING       CASING REPAIR  

     CHANGE TO PREVIOUS PLANS       CHANGE TUBING       CHANGE WELL NAME  

     CHANGE WELL STATUS       COMMINGLE PRODUCING FORMATIONS       CONVERT WELL TYPE   

     DEEPEN       FRACTURE TREAT       NEW CONSTRUCTION  

     OPERATOR CHANGE       PLUG AND ABANDON       PLUG BACK  

     PRODUCTION START OR RESUME       RECLAMATION OF WELL SITE       RECOMPLETE DIFFERENT FORMATION  

     REPERFORATE CURRENT FORMATION       SIDETRACK TO REPAIR WELL       TEMPORARY ABANDON  

     TUBING REPAIR       VENT OR FLARE        WATER DISPOSAL  

     WATER SHUTOFF       SI TA STATUS EXTENSION       APD EXTENSION  

     WILDCAT WELL DETERMINATION       OTHER  OTHER:  pilot test

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

 Gasco Production Company will test a produced water evaporation
system on the Rye Patch Fed 24-21 for a 30 day period. Attached is

information on the techology to be used.

NAME (PLEASE PRINT) PHONE NUMBER 
 Roger Knight 303 996-1803

TITLE
 EHS Supervisor

SIGNATURE
 N/A

DATE
 8 /14 /2012

August 28, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENTOF NATURALRESOURCES
5.LEASE DESIGNATION AND SERIAL NUMBER:DIVISION OF OIL, GAS, AND MINING UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below
current bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION 7.UNITor CA AGREEMENT NAME:

FOR PERMIT TO DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
4301 3334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
Ext GATE CANYON

4. LOCATION OF WELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTRIQTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

QtrlQtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S UTAH

CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACI DIZE ALTER CASING CASING REPAIR
NOTICE OF INTENT

Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

8/24/2012
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION
SPUD REPORT

Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCATWELL DETERMINATION OTHER OTHER: pilot test

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco Production Company will test a produced water evaporation Accepted by the
system on the Rye Patch Fed 24-21 for a 30 day period. Attached iS Utah Division of

information on the techology to be used. Oil, Gas and Mining

FOR RECORD ONLY
August 28, 2012

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A 8/14/2012

RECEIVED: Aug. 14,

Sundry Number: 28931 API Well Number: 43013334430000

FORM 9
STATE OF UTAH

DEPARTMENTOF NATURALRESOURCES
5.LEASE DESIGNATION AND SERIAL NUMBER:DIVISION OF OIL, GAS, AND MINING UTU-084317

SUNDRY NOTICES AND REPORTS ON WELLS 6. IF INDIAN, ALLOTTEE OR TRIBE NAME:

Do not use this form for proposals to drill new wells, significantly deepen existing wells below
current bottom-hole depth, reenter plugged wells, or to drill horizontal laterals. Use APPLICATION 7.UNITor CA AGREEMENT NAME:

FOR PERMIT TO DRILL form for such proposals.

1. TYPE OF WELL 8. WELL NAME and NUMBER:
Gas Well RYE PATCH FED 24-21

2. NAME OF OPERATOR: 9. API NUMBER:
4301 3334430000

3. ADDRESS OF OPERATOR: PHONE NUMBER: 9. FIELD and POOL or WILDCAT:
Ext GATE CANYON

4. LOCATION OF WELL COUNTY:
FOOTAGES AT SURFACE: DUCHESNE

0606 FNL 2144 FWL
QTRIQTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:

QtrlQtr: NENW Section: 24 Township: 11.0S Range: 14.0E Meridian: S UTAH

CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

ACI DIZE ALTER CASING CASING REPAIR
NOTICE OF INTENT

Approximate date work will start: CHANGE TO PREVIOUS PLANS CHANGE TUBING CHANGE WELL NAME

8/24/2012
CHANGE WELL STATUS COMMINGLE PRODUCING FORMATIONS CONVERT WELL TYPE

SUBSEQUENT REPORT DEEPEN FRACTURE TREAT NEW CONSTRUCTION
Date of Work Completion:

OPERATOR CHANGE PLUG AND ABANDON PLUG BACK

PRODUCTION START OR RESUME RECLAMATION OF WELL SITE RECOMPLETE DIFFERENT FORMATION
SPUD REPORT

Date of Spud: REPERFORATE CURRENT FORMATION SIDETRACK TO REPAIR WELL TEMPORARY ABANDON

TUBING REPAIR VENT OR FLARE WATER DISPOSAL

DRILLING REPORT WATER SHUTOFF SI TA STATUS EXTENSION APD EXTENSION
Report Date:

WILDCATWELL DETERMINATION OTHER OTHER: pilot test

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

Gasco Production Company will test a produced water evaporation Accepted by the
system on the Rye Patch Fed 24-21 for a 30 day period. Attached iS Utah Division of

information on the techology to be used. Oil, Gas and Mining

FOR RECORD ONLY
August 28, 2012

NAME (PLEASE PRINT) PHONE NUMBER TITLE
Roger Knight 303 996-1803 EHS Supervisor

SIGNATURE DATE
N/A 8/14/2012

RECEIVED: Aug. 14,



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TV COn . .Flash Concentrator -Emissions

Equipment Overview

The Flash Concentrator is stand-alone plece of equipment that is used to concentrate produced, flow-

back, leachate and other high Total Dissolved Solids (TDS)waters upto saturation. Allowing companies
to minimize trucking and disposal costs associated with high TDS waste waters.

Emissions

Air

• Natural Gas Burner (See attached Maxon Burner)
• Power Generator Exhaust System

o Natural Gas ( Attached Honda Generator Manual)
o Diesel (See attached Cummins generator information)

Water

There are no water discharge points on the unit. It takes in lower TDSwater and concentrates it up to
saturation. The concentrated brine is returned to the process and the distilled water is emitted in the
form of water vapor. (See Attached Amistco sizing information)

Water vapor is stripped of toxic substances during evaporation. Any low density water droplets that
may be airborne during the process, are stripped out by use of mist eliminator technology.

NOx,CO&PM

The following graph shows the calculated reduction in greenhouse gases by comparison to diesel truck
hauling water for two hours over a sealed road. PM discharge on an unsealed road will be much higher.

Emissions g/bbi
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Sundry Number: 28931 API Well Number: 43013334430000

TV COn . .Flash Concentrator -Emissions

Equipment Overview

The Flash Concentrator is stand-alone plece of equipment that is used to concentrate produced, flow-

back, leachate and other high Total Dissolved Solids (TDS)waters upto saturation. Allowing companies
to minimize trucking and disposal costs associated with high TDS waste waters.

Emissions

Air

• Natural Gas Burner (See attached Maxon Burner)
• Power Generator Exhaust System

o Natural Gas ( Attached Honda Generator Manual)

o Diesel (See attached Cummins generator information)

Water

There are no water discharge points on the unit. It takes in lower TDSwater and concentrates it up to
saturation. The concentrated brine is returned to the process and the distilled water is emitted in the
form of water vapor. (See Attached Amistco sizing information)

Water vapor is stripped of toxic substances during evaporation. Any low density water droplets that
may be airborne during the process, are stripped out by use of mist eliminator technology.

NOx,CO&PM

The following graph shows the calculated reduction in greenhouse gases by comparison to diesel truck
hauling water for two hours over a sealed road. PM discharge on an unsealed road will be much higher.
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RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

Thet THERM Low Ten per re Gas Burners 1-2.1-7
E-i-3/12

Specifications of TUBE-O-THERM burners

3" 4" TUBE-O-THERM bumers

Typical burner data
Fuel: naturalgas at 60°F with 1000 Btulft3(st) HHV - sg = 0.6 [1]

Combustion air: 60°F
- 21% 02 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity, altitude, type of fuel and gas quality.

Size 3" burner
¯4"

burner
TUBE-O-THERM burner --- --- -- -----

Description Pkgd. EB Pkgd. EB

Minimumcapacity MBtu/h 0 05 0.075 0.09 O 135
Natural gas pressure at burner inlet "wc 35.3 72.5 29.5 65.3
Natural gas pressure at burner test port "we 32.1 63.0 25.8

55¯

Natural gas pilot gas pressure at burner test port "we 0.6 1.2 ÕŠ 0
Combustion air pressure at burner inlet "wc 5.6 16.8 6 6 15.4
Combustion air pressure at burner test port "we 4.3

¯Œ5 ÀÄ ÕÄ
Differential air pressure [3] "wc 1.5 2.8

¯Ï i8
Propane gas pressure at burner inlet "wo 15.0 32.0 14.5 31.7
Propane gas pressure at biÏrnertest port "we Ši 29.0

12.9¯
ŠÃ

Propane gas pilotgas pressure at burner test port "wc 0.5 1.1 0.3 0.8
Maximum combustion air volume required scfm 96 144 173 259
Tube length (sized for 80% efficiency) 11 30 34 36 38
Tubidiameter (Schedule #40 pipe or lighter) in 3 3
Packaged burner bÍowermotor hp 1/2 N/A 1/2 N/A
Packaged burner sound levels at 3 feet (no silencer) dB(A) 85 ÑÏÃ
Packaged burner sound levels at 3 feet (with silencer) dB(A) 82 N/A 83 N/A

[1] sg (specificgravity) = relative density to air (density air = 0.0763 Ib/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operationon 50 Hz, reduce capacity by 17%. Fuel and air pressures should be reduced by

30%. Motor power will reduce by 40% . Packaged burners need to be ordered with the appropriate blower motordepending on 50 or 60 Hz
availability.

[3] Differential combustion airpressure readings in a no-fire condition. Differential combustion air pressure readingscan be used to diagnose
problems such as blocked tubes or closed exhaust darnpers.

NOTE:Burner performance can be drastically affected by tube configuration and static conditions withintube created by dampers in
exhaust stack.

For proper burner adjustment, MAXONadvises the use of an oxygen content meter. Optimal oxygen level inexhaust stack should
read between 3 and 4 vol.% dry when measured with the bumer operating at the maximum capacity firingrate.

WWW.MAXON OreP-DOM

COMBUSTION SYSTEMS FOR INDUSTRY MAXC3N
Maxon reserves the rightto alter specifications and data without prior notice A Honeywell Company
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

Thet THERM Low Ten per re Gas Burners 1-2.1-7
E-i-3/12

Specifications of TUBE-O-THERM burners

3" 4" TUBE-O-THERM bumers

Typical burner data
Fuel: naturalgas at 60°F with 1000 Btulft3(st) HHV - sg = 0.6 [1]

Combustion air: 60°F
- 21% 02 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity, altitude, type of fuel and gas quality.

Size 3" burner
¯4"

burner
TUBE-O-THERM burner --- --- -- -----

Description Pkgd. EB Pkgd. EB

Minimumcapacity MBtu/h 0 05 0.075 0.09 O 135
Natural gas pressure at burner inlet "wc 35.3 72.5 29.5 65.3
Natural gas pressure at burner test port "we 32.1 63.0 25.8

55¯

Natural gas pilot gas pressure at burner test port "we 0.6 1.2 ÕŠ 0
Combustion air pressure at burner inlet "wc 5.6 16.8 6 6 15.4
Combustion air pressure at burner test port "we 4.3

¯Œ5 ÀÄ ÕÄ
Differential air pressure [3] "wc 1.5 2.8

¯Ï i8
Propane gas pressure at burner inlet "wo 15.0 32.0 14.5 31.7
Propane gas pressure at biÏrnertest port "we Ši 29.0

12.9¯
ŠÃ

Propane gas pilotgas pressure at burner test port "wc 0.5 1.1 0.3 0.8
Maximum combustion air volume required scfm 96 144 173 259
Tube length (sized for 80% efficiency) 11 30 34 36 38
Tubidiameter (Schedule #40 pipe or lighter) in 3 3
Packaged burner bÍowermotor hp 1/2 N/A 1/2 N/A
Packaged burner sound levels at 3 feet (no silencer) dB(A) 85 ÑÏÃ
Packaged burner sound levels at 3 feet (with silencer) dB(A) 82 N/A 83 N/A

[1] sg (specificgravity) = relative density to air (density air = 0.0763 Ib/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operationon 50 Hz, reduce capacity by 17%. Fuel and air pressures should be reduced by

30%. Motor power will reduce by 40% . Packaged burners need to be ordered with the appropriate blower motordepending on 50 or 60 Hz
availability.

[3] Differential combustion airpressure readings in a no-fire condition. Differential combustion air pressure readingscan be used to diagnose
problems such as blocked tubes or closed exhaust darnpers.

NOTE:Burner performance can be drastically affected by tube configuration and static conditions withintube created by dampers in
exhaust stack.

For proper burner adjustment, MAXONadvises the use of an oxygen content meter. Optimal oxygen level inexhaust stack should
read between 3 and 4 vol.% dry when measured with the bumer operating at the maximum capacity firingrate.

WWW.MAXON OreP-DOM

COMBUSTION SYSTEMS FOR INDUSTRY MAXC3N
Maxon reserves the rightto alter specifications and data without prior notice A Honeywell Company
©2012 Copyright Maxon Corporation. Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-8 RM Low Temperature Gas Bar om

E - i - 3/12

B UBF HERM burners

Typical burner data
Fuel: natural gas at 60°F with 1000 Btu/ft3(st) HHV - sg = 0.6 [1]

Combustion alr: 60°F
- 21% O2 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity,altitude, type of fuel and gas quality.
I Size 6" bumer

¯

TUBE-O-THERM burner
...

Description Pkgd. EB
Maximum capacity [2] MBtulh 2.0 3.0
Pilot capacity MBtulh 0.13 0.2
Minimum capacity MBtulh 0.16 0.24
Natural gas pressure at burner inlet "wc

ŠŠ¯ ¯¯
76.4

Natural gas pnassure at burner test port "we 29.2 62.1
|- .

Natural gas pilot gas pressure at burner test pod "wc 0.3 0.6
Combustion air pressure at burner inlet "we 8.4 17.1

DifferentiaÏaÏÏFeniufi[Š] "wc 2 1 3.9
Propane gas pressure at burner inlet "we 18.0 41.0
Propane gas prissúfält burner test pod "we 15.4 ŠŠ
Propane gas pilot gas pressure at burner test port we 0.4 0.8
Maximum combustion air volume required sofm 384 576
Tube length (sized for 80% efficiency) ft 50 56
Tube diameter (Schedule #40 pipe or lighter) in 6 6
Packaged burner blower motor hp 2 N/A
Packaged burner sound levels at 3 feet (no silencer) dB(A) 88
Packaged burner sound levels at 3 feet (with silencer) dB(A) 84 N/A

[1] sg (specific gravity) = relative density to air (density air = 0.0763 1b/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operationon 50 Hz, reduce capacity by 17%. Fuel and air pressures should be reducedby

30%. Motor power willreduce by 40% . Packaged bumers need to be orderedwiththe appropriateblower motor depending on 50 or 60 Hz
availability.

[3] Differential combustion air pressure readings in a no-firecondition.Differential combustion air pressure readings can be used to diagnose
problems such as blocked tubes or closed exhaust dampers.

NOTE: Burner performance can be drastically affected by tubeconfiguration and static conditions within tube created by dampers in
exhaust stack.

For proper burner adjustment, MAXONadvises the use of an oxygen content meter. Optimal oxygen level in exhaust stack should
read between 3 and 4 vol.% dry when measured withthe burner operating atthe maximum capacity firingrate.

. MAXONDORP,COri

MA ON· COMBUSTlDN SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice,
© 2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-8 RM Low Temperature Gas Bar om

E - i - 3/12

B UBF HERM burners

Typical burner data
Fuel: natural gas at 60°F with 1000 Btu/ft3(st) HHV - sg = 0.6 [1]

Combustion alr: 60°F
- 21% O2 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity,altitude, type of fuel and gas quality.

I Size 6" bumer
¯

TUBE-O-THERM burner
...

Description Pkgd. EB
Maximum capacity [2] MBtulh 2.0 3.0
Pilot capacity MBtulh 0.13 0.2
Minimum capacity MBtulh 0.16 0.24
Natural gas pressure at burner inlet "wc

ŠŠ¯ ¯¯
76.4

Natural gas pnassure at burner test port "we 29.2 62.1
|- .

Natural gas pilot gas pressure at burner test pod "wc 0.3 0.6
Combustion air pressure at burner inlet "we 8.4 17.1

DifferentiaÏaÏÏFeniufi[Š] "wc 2 1 3.9
Propane gas pressure at burner inlet "we 18.0 41.0
Propane gas prissúfält burner test pod "we 15.4 ŠŠ
Propane gas pilot gas pressure at burner test port we 0.4 0.8
Maximum combustion air volume required sofm 384 576
Tube length (sized for 80% efficiency) ft 50 56
Tube diameter (Schedule #40 pipe or lighter) in 6 6
Packaged burner blower motor hp 2 N/A
Packaged burner sound levels at 3 feet (no silencer) dB(A) 88
Packaged burner sound levels at 3 feet (with silencer) dB(A) 84 N/A

[1] sg (specific gravity) = relative density to air (density air = 0.0763 1b/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operationon 50 Hz, reduce capacity by 17%. Fuel and air pressures should be reducedby

30%. Motor power willreduce by 40% . Packaged bumers need to be orderedwiththe appropriateblower motor depending on 50 or 60 Hz
availability.

[3] Differential combustion air pressure readings in a no-firecondition.Differential combustion air pressure readings can be used to diagnose
problems such as blocked tubes or closed exhaust dampers.

NOTE: Burner performance can be drastically affected by tubeconfiguration and static conditions within tube created by dampers in
exhaust stack.

For proper burner adjustment, MAXONadvises the use of an oxygen content meter. Optimal oxygen level in exhaust stack should
read between 3 and 4 vol.% dry when measured withthe burner operating atthe maximum capacity firingrate.

. MAXONDORP,COri

MA ON· COMBUSTlDN SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice,
© 2012 Copyright Maxon Corporation. Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

Ufi -THERIV Law Tempers.tule Gas |3umers 1-2.1-9
E - i - 3/12

8" TUBE HERM*bumers

Typical bumer data
Fuel: natural gas at 60°F with 1000 Btu/ft3(st) HHV - sg = 0.6 [1]

Combustion air: 60°F
- 21% 02 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity, altitude typeof fuel and gas quality.

| Size 8" burner
TUBE-O-THERM bumer I . I 8" HC| Desenption Pkgd. EB HC 10" tube
ÑiixÏŒuÏncapaci

[žÏ¯ ¯¯¯ ¯¯¯

ØÏÏtiÏÏ 3 5 Š 8.5
Pilot capacity MBtulh 0.35 0.53 0.5 0.5
Minimum capacity MBtuÏh 0.35 0.47 0.25

KžŠ¯
Natural gas pressure at burner inlet "we 37.0 76 0 125 144
Natural gas pressure at burner test port "wc 33.0 72.0 110.8

130¯

Natural gas pilot gas pressure at burner test port "wc 0.6
¯

1.3 0.5 0.7
Combustion air pressure at burner inlet "we 9.9 24.9 29.7 27.1
Combustion air pressure at burner test port "wc 5.1 10.7 21.4 13.7

Propane gas pressure at burner inlet "we 18.2 44.0 0 Ë§
pini gis §FessureaT6iÏÏnãËinit oif in T6Š Šf

0¯
48 61

Spinegas
pÏiõEgäs¯piesš¯Ïiit

6tiinänisi po t
¯'ic 0.6 f

i¯
Ö Ò3

¯

Maximum combustion air volume required sofm 672 1018 1440 1632
Tube length (sized for 80% efficiency) ft 6T ¯¯ÏŠ¯

Si
¯Ëii¯¯

Tube diameter (Schedule #40 pipe or lighter) in 8 8 8 10
c blower motor hp 3

¯ÑÏÃ
ÑÏ N/A

Packaged burner sound levels at 3 feet (no silencer) dB(A) 89 N/A N/A N/A
[1] sg (specificgravity) = relative density to air (density air = 0.0763 1b/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operation on 50 Hz, reduce capacityby 17%. Fuel and air pressures should be reduced by

30%. Motor power willreduce by 40% . Packaged burners need to be ordered with the appropriate blower motor depending on 50 or 60 Hz
availability.

[3] Differential combustion air pressure readings in a no-fire condition. Differentialcombustlonair pressum readings can be used to diagnose
problems such as blocked tubes or closed exhaust dampers.

NOTE:Burner performance can be drastically affected by tube configuration and static conditions within tube created by dampers in
exhaust stack.

For proper bumer adjustment, MAXONadvises the use of an oxygencontent meter. Optimal oxygen level ine×hauststack should
read between 3 and4 vol.% drywhen measured with the burner operating at the maximum capacity firingrate.

WWW.MA ONDORPs OM
caMuus·rlON SYSTEMS FOR INDUSTRY IVIAXCMV
Maxon reserves the rightto alter specifications and data without prior notice. A Honeywell Company©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

Ufi -THERIV Law Tempers.tule Gas |3umers 1-2.1-9
E - i - 3/12

8" TUBE HERM*bumers

Typical bumer data
Fuel: natural gas at 60°F with 1000 Btu/ft3(st) HHV - sg = 0.6 [1]

Combustion air: 60°F
- 21% 02 - 50% humidity - sg = 1.0 [1]

Stated pressures are indicative. Actual pressures are a function of air humidity, altitude typeof fuel and gas quality.

| Size 8" burner
TUBE-O-THERM bumer I . I 8" HC| Desenption Pkgd. EB HC 10" tube
ÑiixÏŒuÏncapaci

[žÏ¯ ¯¯¯ ¯¯¯

ØÏÏtiÏÏ 3 5 Š 8.5
Pilot capacity MBtulh 0.35 0.53 0.5 0.5
Minimum capacity MBtuÏh 0.35 0.47 0.25

KžŠ¯
Natural gas pressure at burner inlet "we 37.0 76 0 125 144
Natural gas pressure at burner test port "wc 33.0 72.0 110.8

130¯

Natural gas pilot gas pressure at burner test port "wc 0.6
¯

1.3 0.5 0.7
Combustion air pressure at burner inlet "we 9.9 24.9 29.7 27.1
Combustion air pressure at burner test port "wc 5.1 10.7 21.4 13.7

Propane gas pressure at burner inlet "we 18.2 44.0 0 Ë§
pini gis §FessureaT6iÏÏnãËinit oif in T6Š Šf

0¯
48 61

Spinegas
pÏiõEgäs¯piesš¯Ïiit

6tiinänisi po t
¯'ic 0.6 f

i¯
Ö Ò3

¯

Maximum combustion air volume required sofm 672 1018 1440 1632
Tube length (sized for 80% efficiency) ft 6T ¯¯ÏŠ¯

Si
¯Ëii¯¯

Tube diameter (Schedule #40 pipe or lighter) in 8 8 8 10
c blower motor hp 3

¯ÑÏÃ
ÑÏ N/A

Packaged burner sound levels at 3 feet (no silencer) dB(A) 89 N/A N/A N/A
[1] sg (specificgravity) = relative density to air (density air = 0.0763 1b/ft3(st) )
[2] Packaged burner capacities with 60 Hz fan. For operation on 50 Hz, reduce capacityby 17%. Fuel and air pressures should be reduced by

30%. Motor power willreduce by 40% . Packaged burners need to be ordered with the appropriate blower motor depending on 50 or 60 Hz
availability.

[3] Differential combustion air pressure readings in a no-fire condition. Differentialcombustlonair pressum readings can be used to diagnose
problems such as blocked tubes or closed exhaust dampers.

NOTE:Burner performance can be drastically affected by tube configuration and static conditions within tube created by dampers in
exhaust stack.

For proper bumer adjustment, MAXONadvises the use of an oxygencontent meter. Optimal oxygen level ine×hauststack should
read between 3 and4 vol.% drywhen measured with the burner operating at the maximum capacity firingrate.
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Materials of construction

4

5

L

3 1

Item number Part Material

4 Blower housing Stamped steel
5 peller (inside b ower) 319 cast alurninurn

Selection criteria

TUS -fH RM bon tvers ans

r T H M dd ower with a non-sparking aluminum impeller.A built-in
pilot and spark ignitor is included in the cast iron burner body, as well as theair and gas control valves,gas nozzle, pilot adjustable
orifice and provisions foryour flame detector Burner design permits blower to be rotated at 90° intervals around centerline for
application fle×1bility.Please refer to burner and blower dimensions to insure blower orientation is possible.

Model EB (external blower)TUBE-O-THERM burners, likeallTUBE-O-THERM burner assemblies, provide extended
capacities with remote blowers and deliver heat efficientlyintoyour fired tube application.
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Sumer desigra n

Burner Size Type Connection Fuel Mounting Accessories
TOT 4 PKGD-50 ISO

¯ ¯ ¯¯ÑAT ¯
WALL FLTR-AO

Byrner Connection
TOT - TUBE-O-THERMburner ANSI -ANSI threaded connection for gas

ISO - ISO threaded connection for gas

3 - 3" _Fugl
4 - 4" BUT - Butane
6 - 6" NAT- Natural gas
8 - 8" PROP - Propane
8HC - 8" high capacity

Mountina
IXMg, WALL- Wall mounted including wall mounting plate
PKGD-50 - Packaged: includes combustion air blower 50 Hz WALL_NOFLG- Wall mounted excluding wall mounting plate
PKGD-60 -Packaged: includes combustion air blower 60 Hz
EB - External blower: combustion air blower not included with Accessories
burner FLTR- Combustion air filter

FLTRSLNCR - Filter/silencer combination
AO - Pilot gas adjustable orifice
AD - Combustion air adapter (for EB types only)

cal ap ica are i s a I r at ts uch as ta ks, spray washers, picklingor quench tanks and salt baths.
TUBE-O-THERM burners may also be used with proper design for indirect air heaters and bakery ovens.

TUBE-O-TI-IERM burner int mal c p ne rd de R lon bearings which have a maximum temperaturelimitof 500°F. At no
timeshould combustion air inlettemperatures exceed thistemperature.
Consider the temperaturelimitof the blower motor, the control actuator, the flame detector, and other electrical components when
establishing the maximum ambient temperature around TUBE-O-THERM burners. Most electrical devices are not suitable for
ambient temperatures in excess of 140°F.

The combustion air inlet toTUBE-O-THERM burners should be located so that itconsumes fresh, clean air with 20.9% oxygen.
Avoid locating combustion air inlets near process exhaust outlets, volatile fumes or other inert gaseous materials.

Ifthe TUBE-O-THERM*is used for indirect heating of air streams or process gases, avoid firingthe burner when the process
stream is not present tocool the fire tube array. Careful design of the fire tube array is required in these applications for expansion
and temperaturemanagement.

Piloting ignkion

i rg t z e t u i c pacity shown on pages 1-2.1-7 to9. Pilot regulator
pressure range should match the pressure range used for the main gas regulator. This willeliminate the possibility of chattering in
the pilot regulator when the main gas (higher pressure) is at high fireand the burner operates with continuous pilot. Ifburner
controls are set to operate with interrupted pilot, chattering would not be a concern.
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NOTE: The best option is to run the pilot interrupted. Ifthe pilot is not interrupted, catalog minimums cannot be obtained. Some
local codes may not allow the use of a continuous pilot.Mount pilotvalve as close to the burner as possible. The pilotvalve should
be able to take 200" we pressure at its outlet.

Refer to pages 1-2.1-7 to 9 for the proper pilotgas pressure as measured at the burner gas test port. The adjustable orlfice inside
the pilot can be used to establish the required pressure (5/32" hex wrench required). The pilotsolenoid should be located close to
the burner to allow gas to reach burner before flame safeguard "timesout".

The self-piloting feature of the burner allows pilotgas tobypass the internal gas control valve and issue from the main gas nozzle
ports.

Lowfire start: Main flame light-offis possible above minimumfire position, but a larger pilotwillbe required and turndownmay be
sacrificed if control design does not allow different lightoffand minimum positions. Directignition is feasible at capacities larger
than fullminimum. Again, turndownwillnot be sacrificed ifcontrol is separate for lightoffand minimum positions.

The TUBE-O-THERM burner combustion air and fuel gas controls are factory-set and characterized to provide proper airlfuel
ratios at specific supply pressures. Use combustion air blowers withrelatively flat static pressure profiles (+/-10%).

Regardless of the typeof automatic control (high-low or modulating), TUBE-O-THERM*burners should not exceed 15% of
maximum rating for pilotignition and/or main flame light-off.

The built-inair and gas flowcontrol valves are mechanically linkedtogether.At low capacity, the air valve is slightly open but the
gas valve is practically closed.

Ifsome higher firingrate is selected for low fire on high-lowinstallations, both valves will be opened wider. The increased
combustion air willnecessitate more gas for pilot ignition.

The burner's maximum output may be limited by adjusting the linkage to the actuator motor.1n these under-fired conditions, size
combustion air blower to fullmaximum capacity due to the linkage profile and expected blower characteristic.

The TUBE-O-THERM burner was designed to accept a variety of electric modulating motors. Contact MAXONfor application
details of your preferred actuator.

For more accurate gaslair ratio control, use MAXONSMARTLINK MRVor MICRO-RATIO*valves on TUBE-O-THERM
burners without internal air/gas valves.

- Pre-purge of burner and installation, according to the applicable codes and the installation's requirements.
- Combustion air control valve shall be in the minimum position to allow minimum combustion air flowto the burner
- Pre-ignition (typically2s sparking in air).
- Open pilotgas and continue to spark the ignitor(typically5s).
- Stop sparking, continue to power the pilot gas valves and start flame check. Tripburner ifno flame can be detected from here

on.
- Check pilot flame stability (typically5s) to prove the stable pilot.
- Open main gas valves and allowenough timeto have main gas in the burner (typically5s + timerequired to have main gas in

the burner).
- Close the pilotgas valves.
- Release to modulation (allow modulation of the burner).
Above sequences shall be completed to include all required safety checks during the start-up of the burner (process &burner
safeties).

FMme supervision

The TUBE-O-THERM burner willoperate with a variety of flame detectors for all burner sizes. Flame rods are not available.
Contact MAXONfor specific questions on flame detection.
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Main gas trainshould be sized to give no more than 6" we pressure drop between gas pressure regulator and burner inlet toobtain
catalog minimums. It is recommended to size the regulator for capacity at the required pressure, carefully considering pipe train
losses.

Do not size fuel trains to match burner inlet thread sizes. Inletfuel threads are typically different than a
correctly sized fuel traln. Reduction to the burner inlet thread size should be made as close to the burner

. as possible.

Natural gas, propane, butane and other commercially available fuel gases can be used. Fuel pressures in capacity tables are listed
for natural gas and propane gas. Adjust operating fuel pressures and flowsaccording toyour fuel.

TUBE-O-THERM*burners utilize rapid mixing of fuel and airto suppress formation of NOx.Typical NOxformation from the burner
willbe 30-40% less than conventional burners.

With lower levels of excess air than many tube burners, the TUBE-O-THERM also controls the production of CO to low levels at
most of its firing rate. Higher levels of excess air are used at lower firingrates to prevent condensation in the fire tube which
elevates CO production at minimumand idle input. Expect littleor no CO at high firingrates with lowfire CO production determined
by process parameters.

Exact emissions performance may vary in your application. Contact MAXONfor information on installation specific estimates or
guarantees. No guarantee of emissions is intended or implied without specific written guarantee from MAXON.

Tube design should consist of a specified length of Schedule #40 pipe or lighter in the same size as burner (unless specified
othenuise). Tubes may be constructed of iron, steel, or stainless steel. It is possible to fire TUBE-O-THERM burners into tube
diameters larger than the size designation. Contact your MAXONrepresentative for further informationon tube sizing or material
selection.

MAXONsuggests thatthe firststraight pass of tube consist of the minimum length shown below foreach tube size. Burner capacity
may be reduced iftube layout has multiple miterturns.

Burner size Recornmended first pass length
3" &4" 15 pÏpediameters

minirnurn¯

6'
¯ ¯

10 pipe diameters minimum

Firing tube length and resulting wetted tube surface area determines combustion transfer efficiency. Refer
to efficiency vs.tube length charts on page 1-2.1-16 through 18.

Many factors affect overall system efficiency. Typical installations run in the 70% to 80% range. Space considerations (including
tube displacement) may limitpossible tube lengths and reduce efficiency.Above 80% efficiency,there is a risk of condensation-
caused tube damage.
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Typical installation

1) Stack dampers optional
2) Tank &firetube (by others)
3) First pass length
4) Gas train

Small bore immersion tubes can be sized for efficiencies lower than 80% iftankspace is limited or ifcomplete freedom from tube
condensation is desired.

NOTE: Schedule 40 pipe should be used for at least the first2 feet of tube length.

WARNING:Failure to follow the recommended exhaust considerations could result in poor burner
performance andlor corrosion of the fired tube dueto condensation.

Historically,conventional immersion tube burners were sized for 70% efficiency,since this percentage provided a compromise
between operating fuel economy and tube length.
Small-bore tubes require less space than conventional tubes. Therefore, small-bore tubes can be made longer to provide
efficiencies of 80% or more.

Tubes sized for80% efficiency will have lowexhaust temperatures,causing condensation to form in them during start-up or during
long idling periods. This condensation willnormally evaporate after the burner has run at high fire for a brief period of time.if
extended idlingperiods are expected, a condensate drain should be provided at the low point nearest the exhaust and the
immersion tube should be pitched towards the exhaust.

Ifthe immersion tubewilloperate at efficiencies of 75% or lower, the exhaust leg can exit throughthe liquidsurface in the tank
without designing for condensation. However, the length of the exhaust tube must also be considered in the design as explained
below.

These considerations also extend to the exhaust lengths after the tube exits the liquidsurlace. An exhaust tube exiting thetankwill
continue to transferheat and cool the products of combustion to theircondensation point. Therefore, an atmospheric break or
dilution tee should be used. Bydoing so, the dilutingatmospheric air willdepress the dewpoint temperature of the combustion
products so that theymay exhaust out of the plant with minimal condensation.

Ifthe dilution tee option is chosen, there must be safeguards to ensure thatthe dilutingair is not restricted or blocked. Ifthiswere to
occur, condensation inside the stack could result, with condensate flowingdownward to the lowpoint in the tube, possibly blocking
the tube and causing burner instability.

, i , Because of the high firing rates possible with this burner and the low cross-sectional area of the tubes, no
draft or chimney effect should be designed for, or expected. Ifan optional exhaust stack damper is used,

U size the damper for 85% of the area of the stack.
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Note that TUBE-O-THERM*burners release heat beginning at the burner mounting surface. In most cases,
the fire tube must be fluid backed. Extension stubs or insulated fire tube entries are not recommended and

. risk thermal damage to the burner, structure and the tube.

Immersion tubes are usually vented to the outdoors, except for those in highly ventilated areas such as a plating room with
continuous high-volume exhaust. An exhaust fan is generally not required but may be used incases of high building negative
pressure. Exhaust is normallydiluted to avoid the need for high-temperature fans, but adequate make-up air must be available.

This dilutingcan be done with an open tee installed in a vertical run (or in a horizontal run withthe open end down), but such a
system mixes slowly

An adjustable hood (shown in sketch below) offers much better performance. In all cases, care must be taken that all products of
combustion are exhausted from the building.

1) To outdoors or exhaust fan
2) Dilutingairtee
3) Alladjustments to be

locked in position
4) Adjustable hood
5) Dilutingair / \ g
6) 1mmersion tube
7) Exhaust stack damper

Open tee Adjustable hood
(supplied by others)

, I y Cross-sectional area of the exhaust hood should be a minimum of 1.5 times the fired tube cross-sectional
- area.

Because of the high firing rates possible with this burner and the low cross-sectional area of the tubes, no
draft or chimney effect should be designed for, or expected. If an optional exhaust stack damper is used,
size the damper for 85% of the area of the stack. The use of an exhaust stack damper could also help solve
resonance in some cases.

WW.MAXONDORP.COM

COMBUSTION SYSTEMS FOR INDUSTRY MAXC3IV
Maxon reserves the right toalter specifications and data without prior notice. A Honeywell Company
©2012 Copyright Maxon Corporation. AIIrights

Sundry Number: 28931 API Well Number: 43013334430000

EE -1HERM BemperMure Gas Bunwrs 1-2.1-15
E-i-3/12

Note that TUBE-O-THERM*burners release heat beginning at the burner mounting surface. In most cases,
the fire tube must be fluid backed. Extension stubs or insulated fire tube entries are not recommended and

. risk thermal damage to the burner, structure and the tube.

Immersion tubes are usually vented to the outdoors, except for those in highly ventilated areas such as a plating room with
continuous high-volume exhaust. An exhaust fan is generally not required but may be used incases of high building negative
pressure. Exhaust is normallydiluted to avoid the need for high-temperature fans, but adequate make-up air must be available.

This dilutingcan be done with an open tee installed in a vertical run (or in a horizontal run withthe open end down), but such a
system mixes slowly

An adjustable hood (shown in sketch below) offers much better performance. In all cases, care must be taken that all products of
combustion are exhausted from the building.

1) To outdoors or exhaust fan

2) Dilutingairtee
3) Alladjustments to be

locked in position

4) Adjustable hood
5) Dilutingair / \ g
6) 1mmersion tube
7) Exhaust stack damper

Open tee Adjustable hood
(supplied by others)

, I y Cross-sectional area of the exhaust hood should be a minimum of 1.5 times the fired tube cross-sectional
- area.

Because of the high firing rates possible with this burner and the low cross-sectional area of the tubes, no
draft or chimney effect should be designed for, or expected. If an optional exhaust stack damper is used,
size the damper for 85% of the area of the stack. The use of an exhaust stack damper could also help solve
resonance in some cases.

WW.MAXONDORP.COM

COMBUSTION SYSTEMS FOR INDUSTRY MAXC3IV
Maxon reserves the right toalter specifications and data without prior notice. A Honeywell Company
©2012 Copyright Maxon Corporation. AIIrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-16 -THER Low Temperature Gas Burners
E - i - 3/12

immersion tube sizing

60 Hz Pkgd TOT Efficiency

80 -- --

75
8 TOT

60

10

10

10
60 6S 70 75 80 85 90

Efficiency (%)

WWW,MAXONDORP COM

MAXON' COMBUSDON SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the rientro alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. All rights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-16 -THER Low Temperature Gas Burners

E - i - 3/12

immersion tube sizing

60 Hz Pkgd TOT Efficiency

80 -- --

75
8 TOT

60

10

10

10
60 6S 70 75 80 85 90

Efficiency (%)

WWW,MAXONDORP COM

MAXON' COMBUSDON SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the rientro alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. All rights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE -Ti RM v Temµ rature Gas Burne 1 -2.1-17

E - 1- 3/12

50 Hz Packaged TOT Efficiency

75 --- -- -
--

--

70

65

10

35

30

25

20

15

10

5
60 65 70 75 80 85 90

Eficiency (%)

WWW.MAXONG Ri'.O M

COMBUSTION SYSTEMS FOR INDUSTRY MA ON°
Maxon reserves the rightto alter specí¶\cations and data without prior notice A Honeywell Company
©2012 Copyright Maxon Corporation. AIIrights

Sundry Number: 28931 API Well Number: 43013334430000

TUBE -Ti RM v Temµ rature Gas Burne 1 -2.1-17

E - 1- 3/12

50 Hz Packaged TOT Efficiency

75 --- -- -
--

--

70

65

10

35

30

25

20

15

10

5
60 65 70 75 80 85 90

Eficiency (%)

WWW.MAXONG Ri'.O M

COMBUSTION SYSTEMS FOR INDUSTRY MA ON°
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©2012 Copyright Maxon Corporation. AIIrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-18 ow Temperature Gas Bunwre

E - i - 3/12

EBTOT Efficiency

100 -- -- --
- - - --- - ÏióYöT '

05

00

85

80

75

60

50

10

35

30

i i i

15 I

60 65 70 75 80 85 90

Efficiency (%)

- Systems sized for 80% efficiencies or higher need to account forcondensation during extended idlingperiods. Refer to Selec-

tionCriteria on pages 1-2.1-10.

- Use the centerline lengths of elbows when computing totaltube length.
- Note that longer tube lengths are required to achieve the same efficiencyon external blower (EB)versions. This is due to

increased maximum firingrate.
- When a burner willnot be firingat its maximum capacity, the tube length willdecrease to maintain the same efficiency. Contact

MAXONfor tube length calculations in these cases.

MAXONDORP.COM

COMeusTION SYSTEMS I"OR INDusTRY

A Honeywell Company Maxon reserves the rightto alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. NI rights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-18 ow Temperature Gas Bunwre

E - i - 3/12

EBTOT Efficiency

100 -- -- --
- - - --- - ÏióYöT '

05

00

85

80

75

60

50

10

35

30

i i i

15 I

60 65 70 75 80 85 90

Efficiency (%)

- Systems sized for 80% efficiencies or higher need to account forcondensation during extended idlingperiods. Refer to Selec-

tionCriteria on pages 1-2.1-10.

- Use the centerline lengths of elbows when computing totaltube length.

- Note that longer tube lengths are required to achieve the same efficiencyon external blower (EB)versions. This is due to
increased maximum firingrate.

- When a burner willnot be firingat its maximum capacity, the tube length willdecrease to maintain the same efficiency. Contact
MAXONfor tube length calculations in these cases.

MAXONDORP.COM

COMeusTION SYSTEMS I"OR INDusTRY

A Honeywell Company Maxon reserves the rightto alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. NI rights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

E-O-THERM Low Tempeotu as Surners 1-2.1-19
E - i- 3/12

Tube sizing charts are applicable only to liquid-backed immersion tubes. Indirect-firedapplications (non-liquid backed fired tubes)
could require additional length depending on the specific appilcation. For indirectfiringin moving air streams, the tubesizing charts
will lookdifferent. Contact MAXONfor more details on these applications.

Recommended air stream velocity across fired tubes is 2000 to3000 fpm .

Mt tiple burner arrar enwat

Multipleburner installations fed by a single pipe trainshould incorporate a balancing valve and a swing check valve installed as
close as possible to each burner gas inlet for improved heating uniformityand more dependable light-off.Othenvise, gas manifold
may act as a reservoir, preventing reliable light-offduring trialfor ignitionperiod of your control panel sequence.

WWW,MAXONDOF2P TM

COMEIUSTION SYSTEMEi FOR INDUSTRY

Maxon reserves the right to alter specifications and data without prior notice A Honeywell Company
© 2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

E-O-THERM Low Tempeotu as Surners 1-2.1-19
E - i- 3/12

Tube sizing charts are applicable only to liquid-backed immersion tubes. Indirect-firedapplications (non-liquid backed fired tubes)
could require additional length depending on the specific appilcation. For indirectfiringin moving air streams, the tubesizing charts
will lookdifferent. Contact MAXONfor more details on these applications.

Recommended air stream velocity across fired tubes is 2000 to3000 fpm .

Mt tiple burner arrar enwat

Multipleburner installations fed by a single pipe trainshould incorporate a balancing valve and a swing check valve installed as
close as possible to each burner gas inlet for improved heating uniformityand more dependable light-off.Othenvise, gas manifold
may act as a reservoir, preventing reliable light-offduring trialfor ignitionperiod of your control panel sequence.

WWW,MAXONDOF2P TM

COMEIUSTION SYSTEMEi FOR INDUSTRY
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RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-20 TU E -THERM emperature Gee Burners
E-i-3/12

Dimensions and weights

3" packaged TUBE-O TimRM bumer

1) Mounting plate
2) Continuous weld

mounting plate to tank
wall

3) Gas test connection
1/8"

4) Gas inlet 5

5) This dimension is
critical for proper
operationand must be A-A

E r

held 13.113 ±0.3 exagy--
---

6) Motor may change g -

based on availability.
Size willnot exceed
dimension shown.

7) Spark ignitor location c
1/2"

8) Main gas inlet 1/2" VIEWA-A VIEW B-B

9) Scanner connection
3/4'• f

H

10) Airtest connection 1/8"

11) Pilot gas inlet 3/8"
12) Combustionairtest

connection 1/8"
13) RmeconnmeSndu

M16
14) Airinlet

Flange mounting

Threaded connections are
available in NPT or ISO,
depending on the burner
type oL

Dimensions in inches un ess stated otherwise
¯¯¯¯ ¯¯ ¯ ¯

A B
¯ ¯Ü¯¯

E [1 F
¯Õ

J K
4.2 0.5

¯¯¾

8.8 0.5 13.4 14.38 S 8
¯¯

26.5 19.0

L M N O P Ø Q R S Ø Weighil6s
19.6 2.25 5.8 4.9 4.0 45° 45 10.0 145

[1] Required dimension for ignitor removal

WWW.MAX NCEIRP.COM

IVIAXCIN* COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-20 TU E -THERM emperature Gee Burners
E-i-3/12

Dimensions and weights

3" packaged TUBE-O TimRM bumer

1) Mounting plate
2) Continuous weld

mounting plate to tank
wall

3) Gas test connection
1/8"

4) Gas inlet 5

5) This dimension is
critical for proper
operationand must be A-A

E r

held 13.113 ±0.3 exagy--
---

6) Motor may change g -

based on availability.
Size willnot exceed
dimension shown.

7) Spark ignitor location c
1/2"

8) Main gas inlet 1/2" VIEWA-A VIEW B-B

9) Scanner connection
3/4'• f

H

10) Airtest connection 1/8"

11) Pilot gas inlet 3/8"

12) Combustionairtest
connection 1/8"

13) RmeconnmeSndu

M16
14) Airinlet

Flange mounting

Threaded connections are
available in NPT or ISO,
depending on the burner
type oL

Dimensions in inches un ess stated otherwise
¯¯¯¯ ¯¯ ¯ ¯

A B
¯ ¯Ü¯¯

E [1 F
¯Õ

J K
4.2 0.5

¯¯¾

8.8 0.5 13.4 14.38 S 8
¯¯

26.5 19.0

L M N O P Ø Q R S Ø Weighil6s
19.6 2.25 5.8 4.9 4.0 45° 45 10.0 145

[1] Required dimension for ignitor removal

WWW.MAX NCEIRP.COM

IVIAXCIN* COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE- THER.M niperature Gas Smners 1-2.1-21
E - i - 3/12

3" EB temal blower) FJSE HERM* burner

I
A-

1) Mounting plate E - r
2) Continuous weld IA-A ¯ iBB¯

- - - ---

mounting plate to tank
wall - ---

3) 1/8" gas test connection B.g
4) Gas inlet
5) This dimension le critical

for proper operation and
must be held 13.592 D
±.03 C

6) Alrinlet
7) Spark ignitor location VIEWA-A VlEW B-B

1/2"

c
nnear

I i n 3/4"
10) Airtest connection 1/8 6 O

11) Pilot gas inlet 3/8"
12) Combustion air test con-

nection 118" L

13) Recommended
mounting stud NI16 1 3

11 --------

1 F Flange mounting
Threaded connections are
available in NPT or ISO,
depending on the burner
type

-J I -

H -

G

Dimensions in inches unless stated otherwise
A B

¯
C I D

¯E ]¯¯
F G H

4.2 0.5 18.72 15.75 10.5 15.4
¯

55

I J K L M N I O Ø Weight Itis
2.25 5.8 4.9 15.6 45° 10.0 105

[1] Required dimension for ignitor removal

WWW.MAXi]NCORP.Or3M

COMBUSTION SYSTEMS FOR INDUSTRY

Maxon reserves the right to alter specifications and data without prior notice. A Honeywell Company
© 2012 Copyright Maxon Corporation. AIIrights

Sundry Number: 28931 API Well Number: 43013334430000

TUBE- THER.M niperature Gas Smners 1-2.1-21

E - i - 3/12

3" EB temal blower) FJSE HERM* burner

I
A-

1) Mounting plate E - r
2) Continuous weld IA-A ¯ iBB¯

- - - ---

mounting plate to tank
wall - ---

3) 1/8" gas test connection B.g
4) Gas inlet
5) This dimension le critical

for proper operation and
must be held 13.592 D
±.03 C

6) Alrinlet
7) Spark ignitor location VIEWA-A VlEW B-B

1/2"

c
nnear

I i n 3/4"

10) Airtest connection 1/8 6 O

11) Pilot gas inlet 3/8"
12) Combustion air test con-

nection 118" L

13) Recommended
mounting stud NI16 1 3

11 --------

1 F Flange mounting
Threaded connections are
available in NPT or ISO,
depending on the burner
type

-J I -

H -

G

Dimensions in inches unless stated otherwise
A B

¯
C I D

¯E ]¯¯
F G H

4.2 0.5 18.72 15.75 10.5 15.4
¯

55

I J K L M N I O Ø Weight Itis
2.25 5.8 4.9 15.6 45° 10.0 105

[1] Required dimension for ignitor removal

WWW.MAXi]NCORP.Or3M

COMBUSTION SYSTEMS FOR INDUSTRY

Maxon reserves the right to alter specifications and data without prior notice. A Honeywell Company
© 2012 Copyright Maxon Corporation. AIIrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-22 ,
TURE- fHERM i.ow temperature Gas Burners

E - i - 3/12

4" packaged TUBE- -THERM burner

1) Mounting plate
2} Continuous weld

mountingplate to tank
wall

3) Gas test connection A-A 6 - -n

1/8"

4) Gas inlet E

5) This dimension is
critical for proper B-B

operation and must be
held 14.5±0.3

6) Motor may change
based on availability. c

Size will not exceed
dimension shown. VIEWA-A VIEW B-B

7) Spark ignitor location i i a

8) n gas inlet 1/2"
H

9) Scanner location 3/4"
10) Airtest connection1/8"
11) Pilot gas inlet 3/8"
12) Combustion air test s

connection 1/8"
13) Recommended

mounting stud ',' Flange mounting
14) Air inlet

Threaded connections are r
available in NPT or ISO
depeending on the burner

-N I M

Dimensions in inches unless stated otherwise
A B 0 E[$

4 0.5 17 20.34 10.5 14.38 6.5 2 2 9

L M
¯

N O P Ø Q Ø R S Weight Ibs20¯Ä¯¯ ¯¯2

5
¯6 Š¯7

5.0 11.5 45 ÀŒ
¯

170
[1] Required dimension for ignitor removal

WWVY.MAXONC P COM

MAXON· COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-22 ,
TURE- fHERM i.ow temperature Gas Burners

E - i - 3/12

4" packaged TUBE- -THERM burner

1) Mounting plate
2} Continuous weld

mountingplate to tank
wall

3) Gas test connection A-A 6 - -n

1/8"

4) Gas inlet E

5) This dimension is
critical for proper B-B

operation and must be
held 14.5±0.3

6) Motor may change
based on availability. c

Size will not exceed
dimension shown. VIEWA-A VIEW B-B

7) Spark ignitor location i i a

8) n gas inlet 1/2"
H

9) Scanner location 3/4"

10) Airtest connection1/8"

11) Pilot gas inlet 3/8"
12) Combustion air test s

connection 1/8"
13) Recommended

mounting stud ',' Flange mounting
14) Air inlet

Threaded connections are r
available in NPT or ISO
depeending on the burner

-N I M

Dimensions in inches unless stated otherwise
A B 0 E[$

4 0.5 17 20.34 10.5 14.38 6.5 2 2 9

L M
¯

N O P Ø Q Ø R S Weight Ibs20¯Ä¯¯ ¯¯2

5
¯6 Š¯7

5.0 11.5 45 ÀŒ
¯

170
[1] Required dimension for ignitor removal

WWVY.MAXONC P COM

MAXON· COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right to alter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE-O-THEM L emperatureGassener 1-2.1-23

E - i - 3/12

4" (extemal blower) TURE- THERN buner

A--

1) Mounting plate
2) Continuous weld

rnounting plate to tank
wall

3) 1/8" gas test connection
A-A

4) Gasinlet --------- -B-B

5) This dimension is
critical for proper
operation &must be
held14.5±.03 - -B

6) Air inlet D
C

7} Spark ignitor location
1/2" VIEWA-A VIEW B-B

8) Main gas inlet 1/2" N O
9) Scanner location 3/4" - F -

10) Air test connection 1/8" ...-

11) Pilot gas inlet 3/4" 3

12) Combustion air test a

connection 3/4" / \

13) Recommended ------ - - -

mounting stud M16 M

Threaded connections are
availablein NPT or ISO p l

depending on the burner Flange mounting
type

--- L J -

Dimensions in inches unless stated othenN Se

o _D
4.1 0.6 17.5 20.34 10.5 4.0 2.25 16.90

¯¯¯R Í¯¯
M N O P Ø Weight

l6¯s

6.5 20.38 6.5 15.92 45 45 11.5 132

[1] Required dimension for ignitor removal

COMBUST10N SYSTEMS FCIR INDUSTRY

Maxon reserves the rightto alter specifications and data without prior notice A Honeywell Company
©2012 Copyright Maxon Corporation, Allrights

Sundry Number: 28931 API Well Number: 43013334430000

TUBE-O-THEM L emperatureGassener 1-2.1-23

E - i - 3/12

4" (extemal blower) TURE- THERN buner

A--

1) Mounting plate
2) Continuous weld

rnounting plate to tank
wall

3) 1/8" gas test connection
A-A

4) Gasinlet --------- -B-B

5) This dimension is
critical for proper
operation &must be
held14.5±.03 - -B

6) Air inlet D
C

7} Spark ignitor location
1/2" VIEWA-A VIEW B-B

8) Main gas inlet 1/2" N O
9) Scanner location 3/4" - F -

10) Air test connection 1/8" ...-

11) Pilot gas inlet 3/4" 3

12) Combustion air test a

connection 3/4" / \

13) Recommended ------ - - -

mounting stud M16 M

Threaded connections are
availablein NPT or ISO p l

depending on the burner Flange mounting
type

--- L J -

Dimensions in inches unless stated othenN Se

o _D
4.1 0.6 17.5 20.34 10.5 4.0 2.25 16.90

¯¯¯R Í¯¯
M N O P Ø Weight

l6¯s

6.5 20.38 6.5 15.92 45 45 11.5 132

[1] Required dimension for ignitor removal

COMBUST10N SYSTEMS FCIR INDUSTRY

Maxon reserves the rightto alter specifications and data without prior notice A Honeywell Company
©2012 Copyright Maxon Corporation, Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-24 TURE- - ER[ LowI mpera|:Ure Gas Barners

E - i - 3/12

I

1) Mounting plate - 4

2} Continuous weld
mountingplate to tank
wall

5 ·
. -g

3) 1/4"gas test connection A-A
4) Gas inlet

5) This dimension is critical
for proper operation &
mustbeheld15.234±.03 - --•------- - --B-B

6) Motor may change r -

based on availability
Size willnot exceed -()

dimension shown. 3
c

7) Spark ignitor location D

1/2" VIEWA-A VIEWB-B

8) Main gas inlet 3/4"
i 3

9) Scanner location 3/4" I l I
10) Air test connection 1/8" H-

11) Pilot gas inlet 3/8"
12} Combustion air test con-

nection1/8" -

13) Recommended
mounting stud M20

14) Airinlet
Flange mounting

Threaded connectionsare
available in NPT or ISO,
depending on the bumer
type

Dimensions in inches un ess stated otherwise
B CDË

¯¯¯ÖHJ

5.5 0.5 20.5 23.03 15.0 16.4 14.625 8.2 36.3

K L M
Ñ¯¯ ß¯

P
à¯¯ ¯¯ ¯¯K

Weight lbs
26.1 24.25 2.25 8.2 6 O 15.62 45 45 265

[1] Required dimension for ignitor removal

MAXON IRP COM

IVIAXDN- COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right toalter specifications and data without priornotice.
©2012 Copyright Maxon Corporation. AIIrights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-24 TURE- - ER[ LowI mpera|:Ure Gas Barners

E - i - 3/12

I

1) Mounting plate - 4

2} Continuous weld
mountingplate to tank
wall

5 ·
. -g

3) 1/4"gas test connection A-A
4) Gas inlet

5) This dimension is critical
for proper operation &
mustbeheld15.234±.03 - --•------- - --B-B

6) Motor may change r -

based on availability
Size willnot exceed -()

dimension shown. 3
c

7) Spark ignitor location D

1/2" VIEWA-A VIEWB-B

8) Main gas inlet 3/4"
i 3

9) Scanner location 3/4" I l I
10) Air test connection 1/8" H-

11) Pilot gas inlet 3/8"

12} Combustion air test con-
nection1/8" -

13) Recommended
mounting stud M20

14) Airinlet

Flange mounting
Threaded connectionsare
available in NPT or ISO,
depending on the bumer
type

Dimensions in inches un ess stated otherwise
B CDË

¯¯¯ÖHJ

5.5 0.5 20.5 23.03 15.0 16.4 14.625 8.2 36.3

K L M
Ñ¯¯ ß¯

P
à¯¯ ¯¯ ¯¯K

Weight lbs
26.1 24.25 2.25 8.2 6 O 15.62 45 45 265

[1] Required dimension for ignitor removal

MAXON IRP COM

IVIAXDN- COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the right toalter specifications and data without priornotice.
©2012 Copyright Maxon Corporation. AIIrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE -THEi Lov emperatwe Gas Bunwes Ì 1-2.1-25
I E-i-3/12

" EU (exterrel blower) TUDE-O-THERM* burner

5

1) Mounting plate E

2) Continuous weld -
---

mounting plate to tank
wall A-A ¯ ¯ '

3} Gas test connection OO li = s.s
1/8"

4) Gas inlet
5) This dimension is

critical for proper
operation &rnust be DC

held 15.234 ± 0.3
6) Air inlet
I) Spark ignitor location VIEWA-A VIEW B-B

1/2"
8) Maingasinlet3/4"
9) Scanner location 3/4" -

10) Airtest connection 1/8"
11) Pilot gas inlet 3/8" 7

12) Combustion airtest 12

connection 1/8" N

13) Recommended
mounting stud M20 /

Threaded connections are
available in NPT or ISO, Flange mounting
depending on the burner Mtype

1

L
H

Dimensions in inches unless stated otherwise
A B C D E[1 ËØ G

J¯

5.5 0.5 | 20.49 23.03 15.0 6.0 20.86 24.25 8 2

K L M
¯¯N¯

O P Q Ø Weight Ibs
2.25 8.2 7.75 15.6 45 45 15.62 200

[1] Required dimension for ignitor removal

MAXONG RP.COM

COMBUSTION SYSTEMS FOR INDLISTRY

Maxon reserves the rightto alter specifications artd data without prior notice. A Honeywell Company
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

TUBE -THEi Lov emperatwe Gas Bunwes Ì 1-2.1-25
I E-i-3/12

" EU (exterrel blower) TUDE-O-THERM* burner

5

1) Mounting plate E

2) Continuous weld -
---

mounting plate to tank
wall A-A ¯ ¯ '

3} Gas test connection OO li = s.s
1/8"

4) Gas inlet
5) This dimension is

critical for proper
operation &rnust be

DC

held 15.234 ± 0.3
6) Air inlet
I) Spark ignitor location VIEWA-A VIEW B-B

1/2"
8) Maingasinlet3/4"
9) Scanner location 3/4" -

10) Airtest connection 1/8"
11) Pilot gas inlet 3/8" 7

12) Combustion airtest 12

connection 1/8" N

13) Recommended
mounting stud M20 /

Threaded connections are
available in NPT or ISO, Flange mounting
depending on the burner Mtype

1

L
H

Dimensions in inches unless stated otherwise
A B C D E[1 ËØ G

J¯

5.5 0.5 | 20.49 23.03 15.0 6.0 20.86 24.25 8 2

K L M
¯¯N¯

O P Q Ø Weight Ibs
2.25 8.2 7.75 15.6 45 45 15.62 200

[1] Required dimension for ignitor removal

MAXONG RP.COM

COMBUSTION SYSTEMS FOR INDLISTRY

Maxon reserves the rightto alter specifications artd data without prior notice. A Honeywell Company
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Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-26 TUBE- I HERM Low Temperature Gas E umers

E - i - 3/12

8" packaged TUEE THERM burr

1) Mounting plate
2) Continuous weld

mounting plate to tank
wall ---A

3) Gas test connection
1/8" - -a

4) Gas inlet A-A- 6

5) This dimension is ...

r

criticalfor proper
operation &must be O .

---- - - s.s
held 18.625 ±.03

6) Motor may change
based on availability.
Size willnot exceed ED

dimension shown VIEWA-A VIEWB-B
7) Spark ignitor location

1/2"

8) Main gas inlet 1-1/4" a

9) Scannerlocation3/4"
10) Airtest connection

1/8"
11) Pilotgas inlet 3/8" F ,

12) Combustion air test
connection 1/8" i'

13) Recommended Flange mounting
mountingstud M20

14) Airinlet o

Threaded connections
are available in NPT or
ISO, depending on the o Ò
burner type

o o 8

10
- O N W

M

Dimensions in inches unless stated otherwise
A BCIDiEF[1]GH

¯¯I
¯¯ KÃ

¯ÕT
23.75 25.5 14.0 ŠÀ 14,62 10.55 39.9

L M N
Ò¯ ¯

P Q Ø R Ø
Š¯ ¯¯T

Weight1bs
29.72 27.8 4.0

¯Öl
9.2 7.0 19,5 45° 45° 370

[1] Required dimension for ignitor removal

W.MAXONDORP. OM

MAXCIN' COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the rightto alter specifications and data without priornotice.
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Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-26 TUBE- I HERM Low Temperature Gas E umers

E - i - 3/12

8" packaged TUEE THERM burr

1) Mounting plate
2) Continuous weld

mounting plate to tank
wall ---A

3) Gas test connection
1/8" - -a

4) Gas inlet A-A- 6

5) This dimension is ...

r

criticalfor proper
operation &must be O .

---- - - s.s
held 18.625 ±.03

6) Motor may change
based on availability.
Size willnot exceed ED

dimension shown VIEWA-A VIEWB-B
7) Spark ignitor location

1/2"

8) Main gas inlet 1-1/4" a

9) Scannerlocation3/4"

10) Airtest connection
1/8"

11) Pilotgas inlet 3/8" F ,

12) Combustion air test
connection 1/8" i'

13) Recommended Flange mounting
mountingstud M20

14) Airinlet o

Threaded connections
are available in NPT or
ISO, depending on the o Ò
burner type

o o 8

10
- O N W

M

Dimensions in inches unless stated otherwise
A BCIDiEF[1]GH

¯¯I
¯¯ KÃ

¯ÕT
23.75 25.5 14.0 ŠÀ 14,62 10.55 39.9

L M N
Ò¯ ¯

P Q Ø R Ø
Š¯ ¯¯T

Weight1bs
29.72 27.8 4.0

¯Öl
9.2 7.0 19,5 45° 45° 370

[1] Required dimension for ignitor removal
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RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

THE id vi empe tute a Burners 1-2.1-27
E - i - 3/12

8" EB (e tern d b!ower) HC TUBE-O-D RM bumer

This drawing is valid for 8" EB, 8" HC on 8" tube, and 8" HCon 10" tube

A

1) Mounting plate
F

2) Continuous weld ¯ -Jlb--' - - - - - - - - B
mountingplate to tank
wall

3) Gas test connection - - -- - -

1/8' A-A B-B
B B ;

4) Gas inlet ¯'

5) This dimension is
critical for proper
operation &mustbe
held 18.7 ±.03 for EB C
and 18.0 ±.03 for HC E

6) Air inlet D

7) Spark ignitor location
1/2" VIEWA-A VIEW B-B

8) Main gas inlet 1-1/4"

9) Scanner location 3/4" -G

10) Airtestconnection _ - 6
1/8"

11) Pilot gas inlet 3/8"
12) Combustion air test

connection 1/8" _

,
*

13) Recommended
mounting stud M20 -------,

11 a o H

Threaded connections are ¯ ¯¯ ¯ ¯

availablein NPT or ISO, Ò,O ...... ...

depending on the burner N
Flange mounting

type

O
L

--- M K

J

Dimensions in inches unless stated otherwise

5.4 11.61 0.5 25 5 23.75 14.0 6.0 24.29 27.8

L M O P
¯Ó

R Ø Weight lbs 1
66 46° \ 45 19.5 294

{1] Required dimension for ignitor removal

WWW MAXONDORP M

COMBUSTION SYSTEMEi FOR INDUSTRY IVIAXDIV
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Sundry Number: 28931 API Well Number: 43013334430000

THE id vi empe tute a Burners 1-2.1-27

E - i - 3/12

8" EB (e tern d b!ower) HC TUBE-O-D RM bumer

This drawing is valid for 8" EB, 8" HC on 8" tube, and 8" HCon 10" tube

A

1) Mounting plate
F

2) Continuous weld ¯ -Jlb--' - - - - - - - - B
mountingplate to tank
wall

3) Gas test connection - - -- - -

1/8' A-A B-B
B B ;

4) Gas inlet
¯'

5) This dimension is
critical for proper
operation &mustbe
held 18.7 ±.03 for EB C
and 18.0 ±.03 for HC E

6) Air inlet D

7) Spark ignitor location
1/2" VIEWA-A VIEW B-B

8) Main gas inlet 1-1/4"

9) Scanner location 3/4" -G

10) Airtestconnection _ - 6
1/8"

11) Pilot gas inlet 3/8"
12) Combustion air test

connection 1/8" _

,
*

13) Recommended
mounting stud M20 -------,

11 a o H

Threaded connections are ¯ ¯¯ ¯ ¯

availablein NPT or ISO, Ò,O ...... ...

depending on the burner N
Flange mounting

type

O
L

--- M K

J

Dimensions in inches unless stated otherwise

5.4 11.61 0.5 25 5 23.75 14.0 6.0 24.29 27.8

L M O P
¯Ó

R Ø Weight lbs 1
66 46° \ 45 19.5 294

{1] Required dimension for ignitor removal
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RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-28 TURE THERM Low Temperature Gas Burners

E - 1- 3/12

Accessories

Spark ignitor

A Ec Dimensions in inches unless stated otherwise

1) 15/16" hex Burner size A B C D Ø F GNPT I

2) 13/16"hex 1 --------- -

3" &4" 0.5 0 19 1.15 0.562 1/2" 8.75 9.0
6" &8" 0.5 1

1¯ÏŠ
0 Š5562 2 5

ii5¯

1) 3/8"NPTgas GS

inlet Dimensions in inches unless stated othenNiSO

2) 3/8" NPT outlet
¯ ¯ A B Ø C D

1.25 1.0 1.75 1.25
C D

B

E- - - -

c

I

D

Dimensions in inches unless stated otherwise
Burner size AØ B Ø Õ ÈÏ D Ø E F G H

3" &4" 0.437 5.578 7.0 | 4.0 90 45° 3.0 0.105

6" & 8 0.437 7 5 9.188 5.790 90° 45° 3.0 0.105

WW.MAXONCORP,COM

MAXC2M DMBUSTON SYSTOS FOR NDUSTRY

A Honeywell Company Maxon reserves the right toalterspecifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

1-2.1-28 TURE THERM Low Temperature Gas Burners

E - 1- 3/12

Accessories

Spark ignitor

A Ec Dimensions in inches unless stated otherwise

1) 15/16" hex Burner size A B C D Ø F GNPT I

2) 13/16"hex 1 --------- -

3" &4" 0.5 0 19 1.15 0.562 1/2" 8.75 9.0
6" &8" 0.5 1

1¯ÏŠ
0 Š5562 2 5

ii5¯

1) 3/8"NPTgas GS

inlet Dimensions in inches unless stated othenNiSO

2) 3/8" NPT outlet
¯ ¯ A B Ø C D

1.25 1.0 1.75 1.25
C D

B

E- - - -

c

I

D

Dimensions in inches unless stated otherwise
Burner size AØ B Ø Õ ÈÏ D Ø E F G H

3" &4" 0.437 5.578 7.0 | 4.0 90 45° 3.0 0.105

6" & 8 0.437 7 5 9.188 5.790 90° 45° 3.0 0.105
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MAXC2M DMBUSTON SYSTOS FOR NDUSTRY
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Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE lERM* Low Ternpei a re Gas Bunwrs 1 -2.1 -29

E - i - 3/12

Wall meninCng plate
mouir...m.m,o

Section A-A

A
B

C D - ·

A

E
H

L

F

liiens inli s uiil ss siãïãJ tnäinilse
äÏsÏze Ä B

Õ¯
E Ø F Ø G H J K L M

N¯¯

\ 3" 9 0 4.5 3.5 3.5 4.125 0.718 3.5 3.5 4.5 9.0 2.0 0 5 2.244

4" 11.0 5 5 4.066 4 0ŠŠ 5
¯ÏŠ¯ ÃÖÖf 05Š ÏÏ Õ 2.0 0 5 2.244

5 2 0.875 5 525 5.525 7.5 15.Õ 2.5 0 5
2¯ž4

4 9

A
A

Foam filter Foam filter/silencer

Dimensions in inches unless stated otherwise
Bumer size A B Ø C Ø

0 7.0 Ïi ÏÏ
19.7 7.0 1 11.8

6 & 8" 27.2 9.0 16.38

.MAXONDORP,COM

COMBUSTION SYSTEMEi FOR LNDUSTRY
MMON°

Maxon reservestherighttoalterspecifications and data withoutpriornotice. A Honeywell Company
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Õ¯
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A
A
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Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

E - i - 3/12

Installation and operating instructions for TUBE-O-THERM burners

Burner and pipe manifoldsupport willbe required to support weightof the burner and connected pipe traincomponents.

Pneumatic control actuators, in particular, requireadditional support. MAXONconnecting base and linkage assemblies are

designed to position the actuators towork with the burner, not to support theirweight.

The TUBE-O-THERM burner may require external auxiliarysupport provided by the user. Additionalbumer support may be

required in conjunction witha stlffener plate when mounting TUBE-O-THERM Burner onto tube or thintankwalls.

TUBE-O-THERM burners shall be stored dry (inside).

TUBE-O-T E M burner are shipped as complete units. Handle burners with care during unpacking, transport, lifting and
installation. Use proper equipment. Any impact on the burner could result in damage.

Boltthe burner to the installation's burner mounting flange. Use proper gasketing. Tighten the flange bolting with correct torque.
Retighten all bolts afterfirstfiringand regularly after commissioning.

Horizontal mounting of the burner is preferred, but burner may be mounted in any position suitable for automatic control motor and

UVscanner.

After placing burner in position, add lock washers and nuts, thendraw up hand-tight only. Check thatburner is centered, then
tightenall nuts firmly.

For proper performance of any burner, air inlet and motorshouldbe surrounded by clean, fresh, coot air.

The TUBE-O-THERM*burner was designed to transferheat toyour process as efficientlyas possible. As a result, your process

tube,which bolts to the outlet of the TUBE-O-THERM burner, can become hot during the burner's operation.

MAXONsuggests using a burner support independentof the flange iftankwalls are thinor ifmachine vibration is typicalor

expected. Consult your MAXONrepresentative for more information.

- Insert the immersion tubethroughthe tankwall, making sure that ite×tends no more than 1/2" past the outside of the wall (the
tube should be as flush as possible withthe wall mounting plate once it is installed).

- Weld the immersion tube to the tankwall.
- Slip the wall mounting plate over the immersion tube (withthe screw heads facing the tankwall) and seal weld the inner diame-

ter tothe tankwall. Intermittant weld the outer sides of the mountingplate for enhanced strength.

- Optional: Continuous weld the outer sides of the mounting plate. ln this case, the inner diameter of the mountingplate shall not

be welded.
- Attach the burner tothe mounting bolts.

-MAXfDNDOiMP. OM

MAXCMV COMBUSTION SYSHMS I¯OR tNDUSTRY

A Honeywell Company Maxon reserves the right to atter specifications and data without prior notice.
©2012 Copyright Maxon Corporation. Allrights

Sundry Number: 28931 API Well Number: 43013334430000

E - i - 3/12

Installation and operating instructions for TUBE-O-THERM burners

Burner and pipe manifoldsupport willbe required to support weightof the burner and connected pipe traincomponents.

Pneumatic control actuators, in particular, requireadditional support. MAXONconnecting base and linkage assemblies are

designed to position the actuators towork with the burner, not to support theirweight.

The TUBE-O-THERM burner may require external auxiliarysupport provided by the user. Additionalbumer support may be

required in conjunction witha stlffener plate when mounting TUBE-O-THERM Burner onto tube or thintankwalls.

TUBE-O-THERM burners shall be stored dry (inside).

TUBE-O-T E M burner are shipped as complete units. Handle burners with care during unpacking, transport, lifting and
installation. Use proper equipment. Any impact on the burner could result in damage.

Boltthe burner to the installation's burner mounting flange. Use proper gasketing. Tighten the flange bolting with correct torque.
Retighten all bolts afterfirstfiringand regularly after commissioning.

Horizontal mounting of the burner is preferred, but burner may be mounted in any position suitable for automatic control motor and

UVscanner.

After placing burner in position, add lock washers and nuts, thendraw up hand-tight only. Check thatburner is centered, then
tightenall nuts firmly.

For proper performance of any burner, air inlet and motorshouldbe surrounded by clean, fresh, coot air.

The TUBE-O-THERM*burner was designed to transferheat toyour process as efficientlyas possible. As a result, your process

tube,which bolts to the outlet of the TUBE-O-THERM burner, can become hot during the burner's operation.

MAXONsuggests using a burner support independentof the flange iftankwalls are thinor ifmachine vibration is typicalor

expected. Consult your MAXONrepresentative for more information.

- Insert the immersion tubethroughthe tankwall, making sure that ite×tends no more than 1/2" past the outside of the wall (the
tube should be as flush as possible withthe wall mounting plate once it is installed).

- Weld the immersion tube to the tankwall.
- Slip the wall mounting plate over the immersion tube (withthe screw heads facing the tankwall) and seal weld the inner diame-

ter tothe tankwall. Intermittant weld the outer sides of the mountingplate for enhanced strength.

- Optional: Continuous weld the outer sides of the mounting plate. ln this case, the inner diameter of the mountingplate shall not

be welded.
- Attach the burner tothe mounting bolts.
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RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

B -THËRM Law Temp rat æ Gas Sumers 1-2.1-31
E - i - 3/12

1) TUBE-O-THERM°burner

2) Tank well (customer's) - immersion 2
tube should extend no morethan 1/2"
past thisoutsidewall

3) Wall mounting plate (MAXON)(tobe
i 3

welded to customer's tank)
4) Gasket (MAXON)- high temperature

sealant applied between burner body
and gasket only

5} Existing weld - tankwallitube O

6) Immersion tube (customer's)

7) 1.D.of MAXON-suppliedmounting
plate is 3/4" larger than O.D. of tube.
This is to allow a gap for weld
clearance where the tube welds to
the tank wall.

8) Seal weld I.D.

I

Protective covers for burner should be added in the field ifexposure todripping condensate, splashing flux,exhaust steam, etc. is

unavoidable. Any such cover should be removable toprovide accessto burner and should not interlere with control linkage motion,

observation port viewing or air inlet.

In some applications, the burner housing may become significantly warm. While this does not damage the
burner or impede performance, guards or protective material may be required to protect personnel from

. burn hazards.

WWW. ZiAXONDORP.COM

COMEIUSTION SYSTEMS FOR INDUSTRY MAXC3N
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B -THËRM Law Temp rat æ Gas Sumers 1-2.1-31
E - i - 3/12

1) TUBE-O-THERM°burner

2) Tank well (customer's) - immersion 2

tube should extend no morethan 1/2"
past thisoutsidewall

3) Wall mounting plate (MAXON)(tobe
i 3

welded to customer's tank)
4) Gasket (MAXON)- high temperature

sealant applied between burner body
and gasket only

5} Existing weld - tankwallitube O

6) Immersion tube (customer's)

7) 1.D.of MAXON-suppliedmounting
plate is 3/4" larger than O.D. of tube.
This is to allow a gap for weld
clearance where the tube welds to
the tank wall.

8) Seal weld I.D.

I

Protective covers for burner should be added in the field ifexposure todripping condensate, splashing flux,exhaust steam, etc. is

unavoidable. Any such cover should be removable toprovide accessto burner and should not interlere with control linkage motion,

observation port viewing or air inlet.

In some applications, the burner housing may become significantly warm. While this does not damage the
burner or impede performance, guards or protective material may be required to protect personnel from

. burn hazards.
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Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

1 -2.1-32

BE THERM Low TemperMure Gas Bumem

E-i-3/12

Start-up instructions for TUBE-O-THERM Burner

Important: Do not discard packing material until all loose items are accounted for.

To prevent damage in transit, the spark ignitor, mounting ring, flame detector and connecting linkage com-

ponents may be packed separately and shipped loose with the burner.

Instructions provided by the company or individual responsible for the manufacture andlor overall installa-

tion of a complete system incorporating MAXONburners take precedence over the installation and operat-

ing instructions provided by MAXON.If any of the instructions provided by MAXONare in conflict with local

codes or regulations, please contact MAXONbefore initial start-up of equipment.

Read the combustion system manual carefully before initiating the start-up and adjustment procedure.

Verify that all of the equipment associated with and necessary to the safe operation of the burner system

. has been installed correctly, that ali pre-commissioning checks have been carried out successfuffy and

that all safety-related aspects of the installation are properly addressed.

Initial adjustment and light-off should be undertaken only by a trained commissioning engineer.

Guarantee that all the requiredsafety locks as described in the applicable codes or regulations, or supplementary safety blocks

requested for safe operation of the overallinstallation, are working properly and resulting in a positive safety-lock of the burner. Do

not bypass any of these safety interlocks. This willresult in unsafe operation.

During and after start-up, check the integrity of the system. Check allbolted connections after firstfiring(first timeon temperature)

and retightenif necessary.

For safety reasons, it is required to purge the installation sufficientlyto ensure that all possible combustibles are evacuated before

ignition. Refer to the applicable local codes and yourspecific applicationrequirements to determine the purge time.

Before ignition of the pilot, adjust the combustion air to the minimum burner air flow. Pilotwill not ignite iftoo high an air flow.Set

pilot gas flowto the correct value before pilot ignitionattempt.

Set correct gas flowfor burner minimum capacity before attempt ofmain burner ignition.

After ignitionof main burner, allow some time on minimumcapacity to allow the burner parts to heat up slowly.

Adjust air/gas ratio. Set maximum capacity.

Once the main flame is ignited, adjust air/gas ratio ofthe burner to have the required combustion quality and slowlyincrease

capacity.

.MAXONDORP.COM

COMBUSTION SYSTEMS FOR INDUSTRY
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Start-up instructions for TUBE-O-THERM Burner

Important: Do not discard packing material until all loose items are accounted for.

To prevent damage in transit, the spark ignitor, mounting ring, flame detector and connecting linkage com-

ponents may be packed separately and shipped loose with the burner.

Instructions provided by the company or individual responsible for the manufacture andlor overall installa-

tion of a complete system incorporating MAXONburners take precedence over the installation and operat-

ing instructions provided by MAXON.If any of the instructions provided by MAXONare in conflict with local

codes or regulations, please contact MAXONbefore initial start-up of equipment.

Read the combustion system manual carefully before initiating the start-up and adjustment procedure.

Verify that all of the equipment associated with and necessary to the safe operation of the burner system

. has been installed correctly, that ali pre-commissioning checks have been carried out successfuffy and

that all safety-related aspects of the installation are properly addressed.

Initial adjustment and light-off should be undertaken only by a trained commissioning engineer.

Guarantee that all the requiredsafety locks as described in the applicable codes or regulations, or supplementary safety blocks

requested for safe operation of the overallinstallation, are working properly and resulting in a positive safety-lock of the burner. Do

not bypass any of these safety interlocks. This willresult in unsafe operation.

During and after start-up, check the integrity of the system. Check allbolted connections after firstfiring(first timeon temperature)

and retightenif necessary.

For safety reasons, it is required to purge the installation sufficientlyto ensure that all possible combustibles are evacuated before
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Before ignition of the pilot, adjust the combustion air to the minimum burner air flow. Pilotwill not ignite iftoo high an air flow.Set
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Adjust air/gas ratio. Set maximum capacity.

Once the main flame is ignited, adjust air/gas ratio ofthe burner to have the required combustion quality and slowlyincrease

capacity.

.MAXONDORP.COM

COMBUSTION SYSTEMS FOR INDUSTRY

A Honeywell Company Maxon reserves the rightto alter specifications and data withoutprior notice.
2012 Copyright Maxon Corporation. Allrights



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

TUBE -THERM Low Tempermure Gas Burgers 1-2.1-33
E-i-3/12

Troubleshooting

On occasions during cold start-up, a rumbling willoccur in thetube untilthermalequilibrium is established. This is normal and

should disappear within a few minutes. A low-firetimeperiod of approximately 2 minutes is recommended prior to high-fire

operation.

Ifafterseveral minutes of high-fire operation the rumbling has not decreased orthe burner exhibitsflame instability,shut offthe

burner and perform thefollowingchecks:

- Start allsystem-relatedfans and blowers. Check for proper motor rotation and impeller direction.Verifythat all control inter-

Iocks are working. Allowair handling equipment to run for adequate purge of your manifolds and immersion tubes. With main

gas shut off,manuallyadvance TUBE-O-THERM burner's operating crankto high-fire position sothat air only flows through

burner and immersion tube.
- Determine and verifydifferential air pressure at burner backplate test ports.

Connect a manometer between the gas test port and the air test port. With the burner operating crank at high-fire position, fuel

valve(s) closed, air handling systems and combustion air blower on, the manometerwillread the differential combustion air

pressure.

Airtest pod should be connected to the (+)end of the manometeras itwillhave the hlgher pressure over the gas test port.

NOTE: The chart below shows normal differential combustion air pressure readings in a no-fire condition. These readings will

increase when burner is firing.The fuel gas pressures shownare at high fire condition.

Burner - -

---

--

Model Pkg. EB I Pkg EB Pkg. EB Pkg EB HC [2 HC [3

lüfferennaÏaipressure c 1.5 2.8 ii
¯if

4

Propane gas pressure [1] "we 13.6 29.0 12 28 15.4 33.7 16.5 37.0 48 61

[1] at bumer gas test port
[2] With 8" tube
[3] With 10" tube

Ifyour reading is higher thanthese cold air pressure readings, you have a suction in your tube.This condition should not be a

problem.

Ifyour reading is lower than the cold air differential pressure reading, you have a back pressure inyour tube.

If an exhaust stack damper is used, check that itis fully open and locked in place.

Excessive back pressure can cause high CO emissions,smoke and carbon in firingtube and willrestrict firingcapacity of the

burner.

A The differential air pressure setting can be used to diagnose system issues.
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Burner performance can be drastically affected by tube configuration and static conditions within tube
created by dampers in exhaust stack.

- AllTUBE-O-THERM burners are shipped with the air/gaslinkage factory set. Check centerline to centerline dimensions on

the air/gas linkage todetermine that it is proper length per dimension #5 on pages 1-2.1-19 to 26. The linkage is fabricated as a

turnbuckle-stylelink,Toadjust, simply loosen the locknut and twistthe arm clockwise to shorten, or counter-clockwise to

lengthen the linkage.
- Ifair/gas linkage dimension is correct per dimensions shown on pages 1-2.1-19 to 26, check wiringdiagram to blower motor to

determine that dual voltage motor has been wired properly. Failure to do so willresult in differential air pressure readings that

are out of specification.Correct wiring errors as necessary.

- Ifstack damper is used in error, make certain it is fullopen and locked (may need tobe removed).
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Maintenance & inspection instructions

Safety requirements

Regular inspection, testingand recalibration of combustion equipment according to the installation manual is an integral part of its

safety Inspection activities and frequencies shall be carried outas specified in the installation manual.

Regular visual inspection of all connections (alr and gas pipingtothe burner, bolting of the burner to the tankwall) and bumer

flame size and aspect are essential.

In normal operation, little more is required than periodic checking to see that control motorlinkage has not slipped from adjustment

and that burner remains tightlymounted to the firingtube.

Burner should be shielded from splashing and physical abuse.

Inspect impeller for proper rotation, speed and dirt build-upwhichmight reduce airflow.Ifyour system includes an air filter,

schedule maintenanceas required foryour plant environment.

Always keep air filters clean for optimum system performance.

Clean as needed to removeany dry accumulations. To remove oiland dirt, wash elements in hot water and detergent as

necessary.

Replaceable elements can be wrung gently and allowed toair dry before returning to service. Permanent elements should

generally be blown dry after rinsing, and ifdesired, a light coating of suitable oil applied.

Toavoid interruption to service, you may wish to order a spare element set.

Flame sensing is accomplished by a UVscanner. Keep scanner as close to burner as feasible. Use only minimal cooling alrto

scanner port. Excessive cooling air flowcan impede flame detectíon.

Keep local stock of spark ignitor. It is not recommended tokeep local stock of other burner parts. Consult installation manual for

burner spare parts and system accessories.
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Achieving the potential of
today's mist eliminators

IN EVERYPROCESSinvolving contact between liq- In today's era of higher expectations of mist

uid and flowing gas, tiny mist droplets are carried eliminators, achieving such benefits requires better
away with the gas. (See Figure 1) This phenome. knowledge on the part of users. It is no longer ade-

non is called entrainment. quate for a designer simply to indicate "mist elimi-

Beginning about 1947, special devices were nator" in a drawing. The results will depend on
developed to remove mist from gas streams. Now proper specification of mist eliminator type (or

known as mist eliminators, these devices provide a combination of types), orientation, thickness, inter-

large surface area in a small volume to collect liquid nal details, support and spacing in the vessel, vapor

without substantially impeding gas flow. Unlike fil- velocity and flow pattern, and many other consider-

ters, which hold particles indefinitely, mist elimina- ations.
tors coalesce {merge) fine droplets and allow the liq- Despite the advances that have been made, mist

uid to drain away. Gas typically flows upward eliminator specification is still as much art as sci-

through a horizontal mist eliminator, ence. For all but the most experienced users, proper
More recently, advances in technology have application depends on consultation with a manu-

enabled substantial progress in mist eliminator facturer's engineers. Such help should be consid-
designs, materials, and application expertise. New ered for every new mist eliminator application as

products and methods of use have been found highly well as every upgrade or debottlenecking of existing
effective for many purposes, especially the following: applications.

• Increasing throughput O MAKETHE MOST of a mist eliminator invest-

• Downsizing new vessels ment, the designer should become familiar
with the considerations and possibilities

• Improving product puri involved. The purpose of this publication is to pro-
• Cutting operating costs vide general guidelines and an overviewof the field of
• Reducing environmental pollution mist elimination, Due to the numerous variables

.
involved in specifying mist eliminators, designers

• Reducing downstream corrosion and purchasers should consult with Amistco's sepa-
• Increasing recovery of valuable liquids ration specialists before making a final decision.

Figure 1. 7)pical mist eliminator application in Table 1. Typical size range of mist droplets
distillation column created by various processes

(microns, micrometers)
Mechanical

Column packing or trays 5 to 800 µm
Sprays 10 to 1,000 µm
Surface evaporation 3 to LODOµm

Overhead vapor, Chemical

Mist free of mist Acid mists 0.1 to 15 µm

eliminator Condensation
Blown off heat exchanger surface 3 to 500 µm
In saturated vapor 0.1 to 50 µm

Liquid reflux à '
Captured liquid

oo a i Vapor carries mist drains

Bubbling and
splashing
of liquid

generates
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Types of mist eliminators
Figure 2. Flattened tube

of knitted 0.011-inch
wirewith diagonal ,

crimps

THERE ARE THREE general types of mist elimina- freely. Such mesh can efficiently capture mist droplets as

tors--mesh, vane, and fiber bed-and Amistco small as 5 microns (micrometers).

makes all three. Each is suited for a different class of For eliminating droplets down to I micron in diame-

applications, either alone or combined with another type, ter, multi-filament yarns of various plastics or glass are
knitted into the mesh. The result is called a composite or
co-knit mesh (Figure 3).

Mesh-pads and
• • Mesh pads
insertion e In the most familiar application of knitted mesh, the

The most widely applicable type of mist eliminator is crimped strips are stacked to form a pad with typical thick-

made ofmetal or plastic wire with typical diameter of 0.006 ness offour or six inches. (SeeFigure 4.) Rigidity is provid-

to 0.011 inch, loosely knitted in a form resembling a cylin- ed by a frame-usually metal--consisting of a grid on each

drical net. This tube is flattened to form a two-layer strip side and rods passing through the mesh. Pads larger than

typically 12 inches wide, which is then crimped in a diago- about three feet across are fabricated in sections narrow

nal pattern with ridges as shown in Figure 2. When these enough to pass through a manway for assembly inside a
strips are laid together, the ridges slant in alternate direc- vessel. Mesh pads can be made in almost any shape, but

tions, forming an open structure through which gas flows most are round (as in Figure 4) or rectangular.
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NIistFix" insertion mist eliminator are sometimes used in combination with mesh pads for
optimum performance in special situations. Amistco's

In an exclusive Amistco innovation (U. S. Patent standard vanes (front cover) are available in metal or
Number 5,985,004), knitted wire mesh is wrapped into a plastics and have various blade spacings and profiles. For
cylindrical core with a llange at one end. (See Figure 5.)

.
special requirements, Amistco also supplies curved vanes

MistFix mist eliminators extend vertically into a vessel such as the non-metallic variety shown in Figure 6.
from the vapor exit nozzle. As replacements or substitutes
for pads, they greatly speed turnaround time, avoid entry Double-pocket vanes
of hazardous vessels, and eliminate the need for vessel cut-

Amistco's high-performance double-pocket vanes
ting where there is no access port. They are ideally suited (Figure 7) can operate at higher capacity and higher effi-
for existing vessels that do not have mist eliminators. ciency than conventional vanes, The design features liq-

uid pockets that prevent re-entrainment of the separated
liquid droplets. This helps increase the capacity up to

Typical mist twice that of conventionalvanes. The higher gasvelocitíes
eliminatorunit alsohelp in obtaining 100% removal of 8-micron droplets.

Figure 7. Top edge ofAmistco double-pocket vane unit

i

Typical
installation

Figure 5. MistFix'" insertion mist eliminator
Fiber candles and panels

Vane packs Fiber mist eliminators can capture mist droplets so
small (below1micron} that they appear as smoke or near-

Also known as chevron or plate type, vane mist elim-
ly invisible haze. These units employ fine fibers-typical-

inators consist of closely spaced corrugated plates that ly cellulose, glass, or plastic--packed into a mat with
force mist-laden gas to follow serpentine paths. These thickness of a few inches. Fiber mist eliminators are most-
devices are generally not efficient for mist droplets small-

ly used in cylindricalform called candles (Figure 8) but are
er than about 20 microns, but they are sturdier than mesh also available in flat panels. Amistco designs and manu-
pads and impose less pressure drop. Vane arrays can be factures these devices under an exclusive Western Hemi-
mounted horizontally or vertically. They are preferred in sphere license from Begg Cousland. For additional
applications involving high vapor velocities, low available details, see the "Amistco Candle Filters" brochure.
pressure drop, viscous or foaming liquids, lodging or cak-

ing of solids, slugs of liquid, or violent upsets. Like mesh
pads, vane units are usually round or rectangular. They

Figure 6. Mist eliminator with curved non-metallic vanes Figure 8. Typicalfibermist eliminator candle

- 4

Sundry Number: 28931 API Well Number: 43013334430000

NIistFix" insertion mist eliminator are sometimes used in combination with mesh pads for
optimum performance in special situations. Amistco's

In an exclusive Amistco innovation (U. S. Patent standard vanes (front cover) are available in metal or
Number 5,985,004), knitted wire mesh is wrapped into a plastics and have various blade spacings and profiles. For
cylindrical core with a llange at one end. (See Figure 5.)

.
special requirements, Amistco also supplies curved vanes

MistFix mist eliminators extend vertically into a vessel such as the non-metallic variety shown in Figure 6.
from the vapor exit nozzle. As replacements or substitutes
for pads, they greatly speed turnaround time, avoid entry Double-pocket vanes
of hazardous vessels, and eliminate the need for vessel cut-

Amistco's high-performance double-pocket vanes
ting where there is no access port. They are ideally suited (Figure 7) can operate at higher capacity and higher effi-
for existing vessels that do not have mist eliminators. ciency than conventional vanes, The design features liq-

uid pockets that prevent re-entrainment of the separated
liquid droplets. This helps increase the capacity up to

Typical mist twice that of conventionalvanes. The higher gasvelocitíes
eliminatorunit alsohelp in obtaining 100% removal of 8-micron droplets.

Figure 7. Top edge ofAmistco double-pocket vane unit

i

Typical
installation

Figure 5. MistFix'" insertion mist eliminator
Fiber candles and panels

Vane packs Fiber mist eliminators can capture mist droplets so
small (below1micron} that they appear as smoke or near-

Also known as chevron or plate type, vane mist elim-
ly invisible haze. These units employ fine fibers-typical-

inators consist of closely spaced corrugated plates that ly cellulose, glass, or plastic--packed into a mat with
force mist-laden gas to follow serpentine paths. These thickness of a few inches. Fiber mist eliminators are most-
devices are generally not efficient for mist droplets small-

ly used in cylindricalform called candles (Figure 8) but are
er than about 20 microns, but they are sturdier than mesh also available in flat panels. Amistco designs and manu-
pads and impose less pressure drop. Vane arrays can be factures these devices under an exclusive Western Hemi-
mounted horizontally or vertically. They are preferred in sphere license from Begg Cousland. For additional
applications involving high vapor velocities, low available details, see the "Amistco Candle Filters" brochure.
pressure drop, viscous or foaming liquids, lodging or cak-

ing of solids, slugs of liquid, or violent upsets. Like mesh
pads, vane units are usually round or rectangular. They

Figure 6. Mist eliminator with curved non-metallic vanes Figure 8. Typicalfibermist eliminator candle

- 4



RECEIVED: Aug. 14, 2012

Sundry Number: 28931 API Well Number: 43013334430000Sundry Number: 28931 API Well Number: 43013334430000

Fundamental considerations
PROPER APPLICATIONof mist eliminators is based

on understanding how they work. Vane and mesh
devices both employ the same mechanism-known

.

as inertial impaction-and thus are subject to the same
basic design rules. Fiber mist eliminators, however, cap-
ture submicron droplets (those smaller than one micron)
by an entirely different phenomenon-known as
Brownian motion--leading to very different behavior.

Inertial capture in vanes
As shown in Figure 9, vanes bend the path of mist-

laden gas into relatively tight curves. As the gas changes
direction, inertia or momentum keeps mist droplets
moving in straighter paths, and some strike adjacent
vanes. There, they are held by surface forces and coalesce Figure 10. Vane array with horizontal flow
(merge) with other droplets, eventually trickling down. If
the vsacneenaten ld naettable, aMsurface a parrdmoes IR€TÉÎßICßpÉMT€ ZR M€Sh
coalesced liquid disengages from the bottom of the vanes In a mesh-type mist eliminator (Figure 11), each
as droplets large enough to fall through rising gas. In the strand acts as an obstruction around which gas must flow.
case of horizontal flow (Figure 10), the liquid tnckles Within a very short distance upstream of a filament, the
down vanes to a drain below. gas turns aside sharply, but some mist droplets are unable

to follow. They strike the filament, adhere, and coalesce to
Figure 9. Capture of mist form droplets that are large enough to trickle down and
droplets in a vane array fall away.

with vertical flow
Figure 11. Droplet capture in a mesh-type

mist eliminator

Gas flows
around Srnallest droplets

Gas and fine mist \ strand flow around strand
chaarnegedciedct

on '\ with gas.
many times m

passing through Larger droplets hit
vane array strand and

adhere.

Momentumof larger droplets
keeps them travelingm
straighter paths, striking

plates and adhering.

Captured droplets merge
until heavy enough

I.

Captured droplets
,7 coalesce and

fall away
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Inertial capture efficiency soo

Based on the principle of inertial capture, it is easy to Pad thickness 6"

80 - - - - Air and water
understand the behavior of a vane or mesh mist elimina- Ambient conditions
tor in terms of the efilciency with which it captures mist 70 - - - - - velocity10 ft/sec

droplets. Consider a droplet encountering a mesh strand DroPlet - - - -- LightEquiti load

or a bend in a vane. (To help imagine the relative dimen- og'¡ig
- -

- -

sions involved in the case of a mesh pad, see Figure 12.) percent -- - -

The following factors determine whether the droplet 30 - - -

ene

strikes the surface or turns and flows around with the gas: 20 - - - - - -

1. Droplet size: The larger the droplet, the greater its 10
momentum and the straighter its path when surround- o
ing gas flows around an obstacle. Consequently, aS 0.1

Dropet diameter,
micron10(pm) 100

seen in Figure 13, the efficiency of a givenmist elimina-
tor varies steeply with droplet size (keeping the same Figure 13. Examples of variation of droplet capture

velocity and liquid and gas composition). For the efficiency with droplet size and filamentdiameter
example mesh pad made of 0.011-inch wire, efficiency
jumps from nearly zero for 2-micron droplets to nearly velocity and liquid and gas composition). This effect

100% for 20-micron droplets. In a real situation, can be seen by comparing the three curves in Figure 13,

droplet sizes will be distributed over a range from less representing mesh pads having different strand thick-

than one micron to well over 100 microns. The distri. nesses. The 279-micron (0.011-inch)wire is 90% effi-

bution curve may be narrow or broad, peaking any- cient for 6-micron droplets, compared to 3-micron

where within that range, droplets for the 152-micron (0.006-inch)wire and 1.5-

2. Strand diameter or corrugation spacing: The smaller micron droplets for 10-micron co-knit glass fibers. (See

the diameter of a mesh strand (or the closer the spacing appendix for efficiency curves for various other types of

between the corrugations of a vane), the more abruptly Amistco mesh and vanes.)

oncoming gas turns aside, and the more difficult it is for 3. Gas velocity: The more rapidly a droplet approaches

mist droplets to follow the gas. Thus, finer strands can a mesh strand or vane corrugation, the greater its

capture smaller droplets (again assuming the same momentum, carrying it in a straighter path. Further-
more, at higher velocities, gas flow streamlines

Figure 12. Relative sizes of droplets and strands approach the obstacle more closely, resulting in tighter

1 micron (µm)= 1 millionth of a meter bends. Thus, the capture efficiency of a mist elimina-

tor increases sharply with velocity until an upper limit

Glass fiber, 0.00039 inch is reached due to re-entrainment or flooding (dis-
10 microns cussed later).

4. Liquid density relative to gas density· What causes a
droplet to deviate from curving gas streamlines is not its

Piastic momentum alone, but the difference or ratio between
0.0008 inch the droplet's momentum and that of the gas around it.

= 20 3 microns In cases where the gas is nearly as dense as the liquid-
for instance, at high pressures-the gas sweeps droplets
around the obstacle more strongly, preventing capture.

5. Gas viscosity: The more viscous the gas, the more drag
it exerts on suspended droplets as the gas flows around
mesh strands and vane corrugations, leading to
reduced capture efficiency. The viscosity of a gas gener-
ally goes up with higher temperature.

6. Pad density and thickness: Finally, the efficiency of a
0-micron mesh pad also depends on how closely the strands are
drop packed and on the thickness of the pad. Packing densi-

ty is increased by knitting with more loops per inch and
crimping with narrower ridges. It is measured in terms
of pounds per cubic foot of pad. Thickness, in turn, is
increased by piling on more layers of crimped mesh
sheets. Thicker, denser pads bring trade-offs in terms of
higher pressure drop and susceptibility to re-entrain-
ment and flooding. Typical densities for stainless steel
mesh are 9 and 12 pounds per cubic feet, and typical
thicknesses are 4, 6, and 8 inches.
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Brownian capture
Gas fl s Some droplets that are Brownian motion, the main capture mechanisrn for

strand small and light enough submicron droplets in fiber mist eliminators, is the fre-

to flowaround strand quent random jerks experienced by microscopic particles
with gas come close suspended in a gas or liquid. The cause is momentary

,
enough to be inequalities in the number and speed of surrounding

', captured· molecules hitting the particle from various directions.
's This tiny motion is enough to throw small droplets out of

gas streamlines and against fibers that they would other-

wise flow around. (See Figure 15.) Since flow momentum
is not involved, capture efficiency is not improved by
larger droplets, higher velocity, higher relative liquid den-
sity, or lower gas viscosity as for vanes and mesh. Instead,
efficiency goes up with higher temperature, longer resi-

' dence time in the mat (due to greater mat thickness or
lower gas velocity), and closer packing of fibers, and
down with greater droplet size and pressure.

Because fiber mist eliminators are so different from
vane and mesh units in application and specifica-

tion, further technical information about them is
Figure 14. Droplet capture by interception provided in separate Amistco publications.

Interception capture . . .Capacity limits
There is another capture mechanism, usually called

interception, that theoretically applies to both mesh and The throughput capacity of a mesh or vane mist elim-

fiber mist eliminators, (SeeFigure 14.) Droplets that can- inator is limited by eíther of two related phenomena:

not be captured efficiently by inertial effects due to small flooding (choking with liquid) and re-entrainment (dis-

size, low density, lowvelocity, etc., may nevertheless head lodging, suspension, and escape of coalesced droplets).

so close to the centerline of a strand that they brush In some low-pressure applications, the pressure drop

against the surface and adhere. In practice, however, across the device can also be an important consideration.

interception is indistinguishable from inertial impaction These limiting factors are illustrated in Figures 16 and 17.

and may be ignored in vanes and mesh. Figure 16 is based on experimental data for a typical
horizontal mesh pad (Amistco mesh type TM-1109),

Figure 15. Droplet capture by Brownian motion using water sprayed at various rates into rising air. It

in a fibercandle or panel shows how pressure drop varies with velocity and mist
load in the vicinity of the typical operating range. The
mist droplets are assumed to be within a size range suit-
able for capture by a pad of this sort-larger than 10

Droplets eventually microns.
strike fibers, adhere' In Figure 16, notice that the pressure drop would be
coalesce, and drain. considered small in most applications-only about 2 or 3

inches of water column even at the most extreme veloci-

ty and load combination.
Gas flows akmedng Also notice that pressure drop increases markedly

fibers. with mist load. At 10 feet per second, the pressure drop
for 1 GPM/ft2 is more than three times that for a dry pad.

Figure 17, in turn, provides a subjective impression of
what happens in a typical horizontal mesh pad at three
different conditions of flow rate and mist load indicated

Toosmallfor inertial
effects, submicron as Points A, B, and C in Figure 16.

droplets zig-zag Point A represents a light mist load and a velocity of

withBrownia about 8 feet per second. Nearly all the incoming mist is
motion, captured well below the middle of the pad. The rest of the

pad remains dry. In the active zone, coalesced droplets
slip rapidly down the mesh wire. At the bottom, however,
surface tension makes water accumulate on and between
wires before falling away as streams and large drops. The
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Superficial air velocity (volumetric flow divided by cross-sectional area). feet per second

Figure 16. Pressure drop,flooding,and re-entrainment in a typical horizontal mesh pad

result is a thin flooded layer agitated by rising gas, gener- retard drainage within the pad virtually to zero. The mesh

ating a small amount of additional mist that is immedi- is entirely choked with agitated liquid, generating mist

ately captured again. droplets downstream across a wide range of sizes.

Point B, in turn, lies on a "moderate" load line at the Flooding has caused the pressure-drop curve to begin

velocity where a few re-entrained droplets begin to blow turning up sharply. If flow were increased beyond this

upward from the pad---about 11 ft/sec, under these con- point, the line would become almost vertical. For lower

ditions. Re-entrainment is roughly indicated by the dark- liquid loads, flooding occurs at higher velocities.

er background at the right side of the plot. (The darker Similar behavior governs capacity limits also forvane

area on the left, in turn, signifies poor capture efficiency.) mist eliminators and for horizontal flow through vertical

The higher the liquid load, the lower the velocity at which mist eliminators of both types,
re-entrainment occurs. As to the influence of operating variables on these phe-

At Point B, velocity is high enough to detach coa- nomena, flooding is promoted by high liquid load (volume

lesced droplets and lift some of them against the force of percent mist in the incoming mixture), high gas velocity

gravity. Most re-entrained droplets are relatively large- (especially for upward flow as in this example}, and high liq-

up to 1,000 microns (1 millimeter). Because of the higher uid viscosity and surface tension (inhibiting drainage).

liquid flow rate in the approaching mist and greater At very light liquid loads, re-entrainment can occur

upward drag on captured liquid due to higher air velocity, without appreciable flooding. However, with or without

the flooded zone fills an appreciable layer. Incoming mist flooding, re-entrainment is promoted by higher gas veloc-

rises higher in the pad before being captured. ity, smaller strand diameter or vane corrugation spacíng,

Finally, at Point C, the velocity is high enough not only sharper corrugation angles, greater liquid load, lower liq-

to lift even the largest re-entrained droplets, but also to uid density relative to gas, lower liquid surface tension,

Thin flooded Substantial Large Entire pad Most captured Verylittle

layer across Activezone, flooded zone, re-entrained Active zone Is floaded mistis blown Bquid

bottom of capturing mist Inactive agitated by droplets begin higher in and away as drains

pad and draining dry zone rising gas to escape pad pad agitated re-entrainment below

Point A: Point B: Point C:
Optimum velocity, Higher velocity and load: Excessive velocity and load:

light liquid load re-entrainment begins flooding, fuit re-entrainment

Figure 17. Envisioning stages in mesh pad performance in preceding figure(vertical cross-sections through pad)
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Sizing forgas velocity using
Souders-Brown equation

THE FOREGOING fundamental considerations lead 10.00
directly to procedures for sizing a mesh or vane Tu-11es mesh
mist eliminator in terms of cross-sectional area, tO O011 inch ne, 9 lbs )

handle the throughput for a particular application.
Pressure d

The key variable is gas velocity. In a given applica- inches of
e

tion, a mist eliminator has a definite operating range, water

indicated by the lighter background color in Figure 16. At o.10
velocities above this range, performance is impaired by
re-entrainment, accompanied by flooding for all but the
lightest mist loads. Asvelocity decreases within the oper-

o.oi
ating range, droplet capture efficiency declines--more U.1 02 O3 O 4 0.5 0.6 0.8 1

steeply for smaller droplets than for larger ones. At some Vapor load facto<K = Ve M - paype , filsec

point, the efficiency for droplets at the lower end of the Generalizing Figure 16 by applying Souders-Brown
size range has fallen to an unacceptable level. This is the
bottom of the operating velocity range. For the typical

equation K = Ve / sgL ÛG ÛG

case in Figure 16, it is roughly 3 ft/sec. Dividing that into Water and air at 70°Fand 1 atmosphere:

the re-entrainment limit of about 11 ft/sec yields an PL = 62.3 POunds per cubic foot

approximate turndown ratio of nearly four to one for the PG = 0.0749 pOunds per cubic foot
operating range. K = Ve / 28.8

It is generally recommended that the nominal oper- Design K = (10 ft/sec) / 28.8 = 0.35 ft/sec

ating velocity be established toward the top of the Maximum K = (11 ft/sec) / 28.8 = 0.38 ft/sec
range-about 10 feet per second for an air-water applica-

tion such as this. Capture efficiency is higher there than Figure 18. Graphs of Figure 16 in terms of

farther down in the range, and performance is satisfacto- Souders-Brown vapor load factor
ry at velocities from about 30% to 110% of that value. eliminator and gas-liquid system-typically air and

A certain formula is widely used in sizing a mesh or water-to be used in sizing mist eliminators of the same
vane mist eliminator for a given throughput. It general-
izes the characteristics reflected in Figure 16 (notably

type for different gases and liquids.

excepting the low end of the operating range) from the For example, Figure 18 shows the graphs of Figure 16,
with the X axis converted from velocity to vapor load fac-

base case of air and water to other gases and liquids. tor. The conversion factor is 28.8, calculated as shown in
Called the Souders-Brown equation, it has long been the the figure. The effect is to shift the graphs of Figure 16
customary tool for predicting the maximum allowable toward the left by that amount. The recommended
vapor velocity in a trayed vapor-liquid contactor column. design velocity of 10 feet per second for this mesh pad in
(M. Souders and G. G. Brown, "Design of fractionating

. this horizontal configuration corresponds to a load factor
Columns. I. Entrainment and Capacity," Industnal &
Engineering Chemistry, Volume 26 [1934], Pages 98-103.) of about 0.35 ft/sec. The top of the operating range, in

turn (11 ft/see in Figure 16), lies at a load factor of about
The equation is similar in form to Newton's Law for the
terminal velocity of falling spheres.

0.38. Amistco publishes graphs such as this as design
aids for a number of its products. (See appendix.)

The version of the Souders-Brown equation common-
ly used for mist eliminators establishes a variable K called The point is that re-entrainment, flooding, and log-

the vapor load factor-also known as the system load fac- log pressure-drop plots (although not capture efficien-
cy) all correlate well with vapor load factor for different

tor, Souders-Brownvelocity, or K factor-as follows: liquids and gases having various densities. The correla-

K = Ve / Sp -

pG G (Equation 1) tion generally holds at pressures from atmospheric up

K = vapor load factor (Souders-Brown velocity) to about 7 atmospheres (100 psia) for gases and liquids

V = gas velocity
whose surface tension and viscosity vary roughly alike

G
. With density. This includes most light hydrocarbons,

p = liquid density in same umts as poL for instance.
pG = gaS density in same units as pL AS an example, consider a TM-1109 mist eliminator

The K factor can be considered an effectivegas veloc- in the top of a distillation column or knockout drum as

ity for the purpose of expressing the throughput capacity shown in Figure 19. In this particular case, the square-

limit, adjusted for the effects of liquid and gas density, root divisor in Equation 1 is 1L7. The design velocity

This parameter allows data gathered for a given mist (correspondingtoaK-factorof0.35ft/sec)is4.10ft/sec--

Sundry Number: 28931 API Well Number: 43013334430000

Sizing forgas velocity using
Souders-Brown equation

THE FOREGOING fundamental considerations lead 10.00
directly to procedures for sizing a mesh or vane Tu-11es mesh

mist eliminator in terms of cross-sectional area, tO O011 inch ne, 9 lbs )
handle the throughput for a particular application.

Pressure d

The key variable is gas velocity. In a given applica- inches of
e

tion, a mist eliminator has a definite operating range, water

indicated by the lighter background color in Figure 16. At o.10
velocities above this range, performance is impaired by
re-entrainment, accompanied by flooding for all but the
lightest mist loads. Asvelocity decreases within the oper-

o.oi
ating range, droplet capture efficiency declines--more U.1 02 O3 O 4 0.5 0.6 0.8 1

steeply for smaller droplets than for larger ones. At some Vapor load facto<K = Ve M - paype , filsec

point, the efficiency for droplets at the lower end of the Generalizing Figure 16 by applying Souders-Brown

size range has fallen to an unacceptable level. This is the
bottom of the operating velocity range. For the typical

equation K = Ve / sgL ÛG ÛG

case in Figure 16, it is roughly 3 ft/sec. Dividing that into Water and air at 70°Fand 1 atmosphere:

the re-entrainment limit of about 11 ft/sec yields an PL = 62.3 POunds per cubic foot

approximate turndown ratio of nearly four to one for the PG = 0.0749 pOunds per cubic foot
operating range. K = Ve / 28.8

It is generally recommended that the nominal oper- Design K = (10 ft/sec) / 28.8 = 0.35 ft/sec

ating velocity be established toward the top of the Maximum K = (11 ft/sec) / 28.8 = 0.38 ft/sec
range-about 10 feet per second for an air-water applica-

tion such as this. Capture efficiency is higher there than Figure 18. Graphs of Figure 16 in terms of

farther down in the range, and performance is satisfacto- Souders-Brown vapor load factor
ry at velocities from about 30% to 110% of that value. eliminator and gas-liquid system-typically air and

A certain formula is widely used in sizing a mesh or water-to be used in sizing mist eliminators of the same
vane mist eliminator for a given throughput. It general-
izes the characteristics reflected in Figure 16 (notably

type for different gases and liquids.

excepting the low end of the operating range) from the For example, Figure 18 shows the graphs of Figure 16,
with the X axis converted from velocity to vapor load fac-

base case of air and water to other gases and liquids. tor. The conversion factor is 28.8, calculated as shown in
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customary tool for predicting the maximum allowable toward the left by that amount. The recommended
vapor velocity in a trayed vapor-liquid contactor column. design velocity of 10 feet per second for this mesh pad in
(M. Souders and G. G. Brown, "Design of fractionating
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Columns. I. Entrainment and Capacity," Industnal &
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the vapor load factor-also known as the system load fac- log pressure-drop plots (although not capture efficien-
cy) all correlate well with vapor load factor for different
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K = Ve / Sp -

pG G (Equation 1) tion generally holds at pressures from atmospheric up

K = vapor load factor (Souders-Brown velocity) to about 7 atmospheres (100 psia) for gases and liquids

V = gas velocity
whose surface tension and viscosity vary roughly alike

G
. With density. This includes most light hydrocarbons,

p = liquid density in same umts as poL for instance.
pG = gaS density in same units as pL AS an example, consider a TM-1109 mist eliminator

The K factor can be considered an effectivegas veloc- in the top of a distillation column or knockout drum as

ity for the purpose of expressing the throughput capacity shown in Figure 19. In this particular case, the square-

limit, adjusted for the effects of liquid and gas density, root divisor in Equation 1 is 1L7. The design velocity

This parameter allows data gathered for a given mist (correspondingtoaK-factorof0.35ft/sec)is4.10ft/sec--
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Table2. Recommended design values of Souders-

Brown vapor load factorK =VG L G G

Typical wire mesh pad (no co-knit yarn):
Verticalflow .............K=0.35ft/sec
Horizontal flow . . . . . . . . . .K = 0.42 ft/sec
(For mist loads less than 0,1% volumetric,
equivalent to 0.5 GPM/fF at 10ft/sec)

Typical vane unit
Verticaltlow .............K=0.50ft/sec
Horizontal flow . .. .. .. .. .K= 0.65 ft/sec

Double-pocket vane unit
Vertical & horizontal flow K = 1.0 ft/sec

Typical operating velocity range:
Shell diameter = 7.88 ft (std. 8.0 ft) 30% to 110% of design K above

Effective pressure range:
Derate K as much as 40% for vacuum or
pressures above 7 atmospheres (85 psig)

Such density changes result in a higher square-root divi-

\ sor in the Souders-Brown equation. In the example case
Flow area = 48,8 fta

· in Figure 19, however, the divisor (11.7} is lower than for
air and water (28.5). Therefore the efficiency of this pad
in this application at any given velocity will be lower than
for air and water. To achieve minimal acceptable efficien-

cy, the low end of the operating velocity range will be
higher than the typical 30% of design velocity.

Table 2 shows generally recommended design values
of K for various typical cases. Note that the values for

Horizontal 6-inch TM-1109 pad: vane units are higher than for mesh pads. This is because

Liquid droplet density . . pL = 42.5 lbs/ft, vanes are less susceptible to re-entrainment and flooding
(discussed later).

Gasdensity............p =0.311bs/ft3
G Furthermore, for both mesh and vanes (except dou-

ble-pocket vanes), design K-factors are higher for hori-

VG = 11.7 K Recommended design K is 0.35 ft/sec zontal flow through vertical units than for vertical flow

Design velocity: VG = (11.7)(0.35 ft/sec) = 4.10 ft/sec through horizontal units. This is because with horizontal
flow, draining of captured liquid is not retarded by gas

Suppose the given design vapor rate is 200 ft3/sec
flowing in the opposite direction.

Then the required cross-sectional area .

In all cases listed m Table 2, performance is typically
= (200 ft3/sec)/(4.10 ft/sec) = 48.8 ft2 acceptable over the same range of velocities discussed for

Flow area diameter = 2 548.8 ft2/ Tc = 7.88 feet vertical flow in a horizontal mesh pad--from about 30%

Typically round up to next standard size: 8 feet to 110% of the design value. However, as explained
before, the low end of the operating range varies in the

Figure 19. Sizing a vneshpad and vessel with Souders- opposite direction from the design velocity; the lower the

Brown equation K = VG L
¯ ÛG G

design velocity, the narrower the acceptable range,
Similarly, as mentioned earlier, this correlation

which is 41% of the value for air and water in Figure 16. breaks down at pressures outside the range of 1 to 7

The pressure-drop curves and re-entrainment and flood- atmospheres. For higher or lower pressures, the design

ing points will likewise be shifted to about 41% of their K-factor will be as low as 60% of the tabulated value for

positions in Figure 16. each configuration in Table 2.
Figure 19 also shows how the Souders-Brown equa- Finally, the design K-factors for both horizontal and

tion is typically used in sizing a vessel with a mist elimi- vertical mesh pads are applicable only for low to moder-

nator of this type for flow area to achieve the design ate mist loads--up to about 0.1% liquid by volume. For a

velocity (K = 0.35) with a given design vapor flow rate, velocity of 10 feet per second, this corresponds to about

Capture efficiency is an entirely separate matter from 0.5 gallons of liquid captured per minute per square foot.

sizing. As explained earlier, the inertial capture efficiency For higher mist loads, the design K should be derated.

for a given velocity, wire diameter, and droplet size is Vane units are not so sensitive to the effects of mist load

enhanced by higher liquid density and lower gas density. on capacity.
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Mesh versus vanes-or both
THE EFFICIENCY OF VANEmist eliminators is gen- ty for long periods without maintenance or replacement.

erally acceptable only for droplets larger than 10 or Offshore platforms and long-running processes are

20 microns in the case of air and water at ambient prime examples,
conditions. (Compare efficiency curves on Pages 14 and

Famnehhrrio eËnaaenaunhapSp en annyn eee en
s

Mesh-vane combinations
have certain advantages that dictate their selection over Vane units canbe especially valuable in certain appli-
mesh in some situations. cations when used immediately upstream or downstream

of mesh pads. Figures 20 and 21 illustrate these concepts

Vane advantages with horizontal flow With vertical flow, capacity will be

L High velocity: Being less susceptible to re-entrain- uma tunni

ment and flooding than mesh pads, vane units can
operate at velocities 30 to 40 percent higher in both ver- Gas with MisMree

tical and horizontal flow. (See Table 2.) Higher velocity fine mist gas

helps close the efficiency gap with mesh' Mesh pad operates cases Vanes

2. High liquid load: Vane units typically handle loads at velocity beyond capture

about 5 to 10 times greater than mesh pads: up to 10 re-entrainment
.

large

gpm/ft2 for VNM-50-6 vanes, versus 1 gpm/ft2 for TM- droplets.

1109 mesh (horizontal flow, air and water, ambient Most captured mist Captured
conditions). is re-entrainedas liquid

3. Fouling and clogging: Solid particles and debris that large droplets. drains

would lodge in a mesh pad, eventually requiring Figure20. Boostingthroughputandeficiencyofa
replacement or cleaning, pass through the much larger mesh pad byfollowingit with a vane unit
apertures of a vane unit. In applications that are subject
to buildup of deposits, vane units can operate for much reduced as explained before for mesh pads and vane

longer intervals without cleaning and can be cleaned units alone.
much more readily than mesh pads. Mounting a vane unit downstream of a mesh pad as

4. Longer corrosion life: The thickness of vanes gives in Figure 20 combines the superior efficiency of the mesh

them a substantially greater service life than mesh with with the superior K-factor of the vanes. The typical K-fac-

the same corrosion rate. In a given corrosive service, a tor for horizontal flow is raised from 0.42 for mesh alone

vane unit made of sheet metal will last much longer (Table 2) to 0.65 for vanes. When operated at or above the

than a mesh pad made of the same alloy. resulting design velocity, the mesh pad serves as an

5. Low pressure drop: The relative openness of vanes agglomerator or coalescer of fine mist droplets. Most liq-

gives them an edge over mesh in applications where uid captured in the mesh pad is re-entrained as larger

pressure drops of a few inches of water column are cru- droplets whose sizes are well above the lower limit of the

cial. (See graphs on Pages 14 and 15.) vane unit. Higher velocity also improves the mist elimi-

. , nation efficiency of the mesh. In applications of co-knit
6. High liquid viscosity: There are a few applications m mesh where the re-entrainment velocity is exceptionally

which high viscosity impedes liquid drainage so severe-
. low, a downstream vane unit is indispensible.

ly that a mesh pad would flood at prohibitively low On the other hand, mounting a vane unit upstream of
velocities and liquid loads. Vanes can handle much a mesh pad as m Figure 21 combines the superior effi-
higher liquid viscosities. ciency of mesh with the superior load and solids-han-

7. Rugged construction: When properly secured in
place, a typical vane unit withstands violent surges and U ht
liquid slugs that would dislodge and even destroy the unit pad i
most rugged mesh pad. ¡ogg

MisHree

8. Foam accommodation: Because of liquid agitation in f ne
mesh pads, those devices are not generally recom- dreptets Captured
mended in applications subject to foaming. Vane units, mepp in liquid

by contrast, not only drain without foaming, but can somemes drains

actually break foam generated upstream.
In view of Items 3, 4, and 7 above, vane units are espe-

cially attractive in applications that require high reliabili. Figure 2L Shielding a mesh pad froma very heavy
mist load with a vane unir ahead
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Applying mist eliminators

vess , z ntal

double banks

Horizontal vessel

Plan vew

ilow Lateral view

- Horizontal vessel,
e--

horizontal axialflow Lateral view

Drain pipe with Horizontal vessel, oblique
liquid seal below lateral flow,double banks

Figure22. Typical mist eliminator configurations in cylindrical knockout drums. Similar configurations can be
used in other vessels. The mist eliminators may be mesh, vane, or combinations.

dling ability of vanes. The K-factor of the combination is • Liquid holding capacity and drainage method
that of the mesh pad. • Worker access for cleaning, replacement, etc.

THE FOLLOWING are some additional considera- • Support beams for large horizontal mist eliminators
tions that may come into play when applying mesh • Internal flow constraints for efficient operation
and vane mist eliminators in specific situations.

Like och ne urn on inptrhel nbancado tnhepæ id;; Internal flowguidelines
However, finaldecisions should not be made without con-

The last consideration in the foregoing list-internal
sulting Amistco's separation specialists. flow constraints-is often overlooked but may be of pri-

Vessel configurations
mary importance. There are two main principles:

The simplified diagrams in Figure 22 show several typ-
ical configurations of mist eliminators in vessels. The mist
eliminators may be mesh pads, vane units, or combina- LJ
tions as described on Page 11. The vessels depicted are Uneven velocity profile Spacing
cylindrical vapor-liquid separators, often called knockout too
drums. However, some of the same concepts may also close

apply to mist eliminators in process vessels, such as Mist ator
vapor-liquid contactor columns, evaporators, chillers, etc.

Considerations affecting selection of a mist elimina-
Low efficiency /

tor configuration may include the following: Re-entrainment

• Mist eliminator cross-sectional area to achieve Velocitywithin

design velocity with required vapor throughput
operating range

• Space available inside existing vessel
• Plant space available for the vessel Figure 23. Example of mist eliminator performance
• Inlet and outlet locations to fit established piping degradation due to uneven velocity profile
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A Axialoutlet: B Late al outlet: C. Reverse axial outlet:
H > DI2 - d/2 H D/2 + d/2 12 minimum H > D/2 - d/2, and h>d

d H

D. Axial impingement E, Lateral inlet F. Lateral inlet clearance
(no free liquid): (littleor no free liquid): above liquid level:
H > (2/3)D - d/2 H > D/2 + d/2, 12" minirnum H > D/2. 12" minimum

Figure 24. Generally accepted spacing guidelines to maintain even velocityprofile and avoid entrain ment
in mist eliminators in cylindrical vessels with axial flow

1. Maintainmannwenh
rm

sonleaancosuhemn stae -. Application procedure
The object is to avoid situations such as shown in Figure Based on all of the principles presented before, the
23. Here, the mist eliminator is mounted too close to the procedure generally followed in designing a mist elimina-
outlet nozzle. Excessive velocity in a region near the tor application involving mesh, vanes, or both is as follows:
center of the mist eliminator results in substantial re-
entrainment there. Furthermore, deficient velocity in a 1. Estimate the droplet size distribution (See Table 1).

region around the perimeter causes low droplet removal 2. Specify the required separation efficiency.

efficiency in that area. The main key to an even velocity 3. Tentatively choose a mist eliminator (mesh, vane, or
profile is to allow sufficient spacing between the mist combination; mesh or vane style; materials) consider-

eliminator and gas inlets and outlets. Items A through E ing droplet size, efficiency, corrosion, and wettability.
in Figure 24 show some generally accepted guidelines in 4. Tentatively select a mist eliminator orientation and
this regard for cylindrical vessels with axial flow through placement in the vessel (Figure 22, etc.).
the mist eliminator. Flow distribution devices of various 5. Calculate the necessary cross-sectional area and
sorts can reduce the necessary spacing, but at the risk of mist eliminator dimensions (Figure 19, Table 2, etc.).
violating the following principle. 6. Estimate separation efficiency and pressure drop

2. Avoid strong turbulence and fluid shear in the wet within the required turndown range (Appendix and
part of the vessel. The main objective is to prevent similar reference literature).
entrainment of the collected liquid. This can be 7. If the estimated results are not acceptable, repeat
achieved by maintaining adequate separation between steps 3 through 6 with a different mist eliminator or
the inlet nozzle and the liquid surface as shown in Item
F of Figure 24. Another objective is to prevent shearing vessel configuration.

of droplets into smaller particles that might pass 8. Check for conformance with internal flow guide.

through the mist eliminator, lines (Figures 23 and 24, etc.) and revise as necessary.

For easy separations that are familiar to the designer,
sizing (Step 5) may be the only critical step. In even the
simplest applications, however, the possibility of improve-
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AMISTCO SEPARATION PRODUCTS, Inc., products, each phase of manufacturing is
manufactures a wide range of phase con- closely monitored to assure that customer
tacting and separation equipment for specifications and performance requirements

both routine replacement and new construction. are satisfied or exceeded. Amistco separation
In addition to mist eliminators, our products specialists are readily available to assist cus-

include liquid-liquid coalescers and tower pack- tomers with technical design questions.
ings and internals. As Begg Cousland's exclusive Amistco products are sold worldwide
Western Hemisphere licensee, Amistco brings to through a network of marketing representa-

customers over 25 years of fiber mist eliminator tives. For the location of your nearest represen-

manufacturing and application experience. We tative, contact Amistco or visit our Web site.
also fabricate numerous subassemblies and
turnkey separation packages for primary con-
tractors and end users worldwide. gg gggg

Amistco began manufacturing knitted wire Separation Products, Inc.
mesh mist eliminators in Alvin, Texas, in 1991' Worldwide
With greatly expanded knitting capabilities and
an ever-widening range of products, Amistco
now occupies a new40,000-square-foot facility. 23147 Highway 6 • Alvin, Texas 77511

Our success was built upon prompt and Phone 281-331-5956 • Fax 281-585-1780
consistent customer service. From the pro- Amistco@Amistco.com•www.amistco.com
curement of materials to delivery of finished 24-hour Emergency Service: 800-839-6374

Bulletin 106 • January, 2004 • AmLstco is a IIcensee of Begg Cousland candle technology. • MistFix is a registered trademark and Tex-Mesh is a trademark of Amistco Sepamtion
Products, Inc. • Amistco has endeavored to assure that all Informatlan in this publication is accurate. However, nothlug herein is intended as a guarantee or warranty.
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SPECIFICATIONS

DIMENSIONS
Model EB11000

Length 37.5 in (953 mm)
Width 24.3 in (617 mm)
Height 24.5 in (622 mm)
Dry weight 403 Ib (183 kg)

ENGINE
Model GX620

Engine Type 4-Stroke, O.H.V. 2 cylinder
Displacement 37.5 cu in (614 cm')
[Bore x Stroke) 3.03 x 2.60 in (77 x 66 mm)
Engine Speed 3600rpm
Cooling System Forced air
ignition System Transistorzed magneto
Engine Oil Refill Capacities 1.27 US qt (1.20 2. 1.06 Imp qt)

without oil filter replacement
1.59 US qt (1.50 t . 1.32 imp qt)
with oil filter replacement

Fuel Tank Capacity 6.9 US gal (26 i, 5.7 Imp gal)
Spark Plugs BPR6ES (NGK)

GENERATOR
Model E811000

Type 2-pole, revolving magnetic field type
Rated voltage 120/240 V
Rated frequency 60 Hz

AC output Rated ampere 79.2/39.6 A
Rated output 9.5 kVA
Maximum output 10.5 kVA

TUNEUP
ITEM SPECIFICATION MAINTENANCE

Spark plug gap 0.028-0.031 in (0.70-0.80mm) Refer to page: 36
Vatve clearance IN: 0.15 ± 0.02 mm (cold) See your authorized

EX: 0.20 ± 0.02 mm (cold) Honda dealer
Other specifications No other adjustments needed.

Specifications are subject to change without notice.
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Division of Oil, Gas and Mining 

Operator Change/Name Change Worksheet-for State use only 

Effective Date· 4/16/2015 
FORMER OPERATOR: NEW OPERA TOR: 
Gasco Prodcution Company N2575 Badlands Production Company N4265 
7979 E. Tufts A venue, Suite 11500 7979 E. Tufts A venue, Suite 11500 
Denver, CO 80237 Denver, CO 80237 
303-996-1805 303-996-1805 

CA Number(s): Unit(s):Gate Canyon, Wilkin Ridge Deep, RBU-EOR-GRRV 

WELL INFORMATION: 
Well Name API 
See Attached List 

OPERATOR CHANGES DOCUMENTATION: 
1. Sundry or legal documentation was received from the FORMER operator on: 6/2/2015 
2. Sundry or legal documentation was received from the NEW operator on: 6/2/2015 
3. New operator Division of Corporations Business Number: 1454161-0143 

REVIEW: 
1. Surface Agreement Sundry from NEW operator on Fee Surface wells received on: 
2. Receipt of Acceptance of Drilling Procedures for APD on: 
3. Reports current for Production/Disposition & Sundries: 6/3/2015 
4. OPS/SIITA welles) reviewed for full cost bonding: 1120/2016 
5. VIC5 on all disposal/injection/storage well(s) approved on: N/A 
6. Surface Facility(s) included in operator change: None 
7. Inspections ofPA statelfee well sites complete on (only upon operators request): 

NEW OPERATOR BOND VERIFICATION: 
1. Federal well(s) covered by Bond Number: 

2. Indian welles) covered by Bond Number: 
3.State/fee welles) covered by Bond Number(s): 

DATA ENTRY: 

1. Welles) update in the OGIS on: 

2. Entity Number(s) updated in OGIS on: 

3. Unites) operator number update in OGIS on: 
4. Surface Facilities update in OGIS on: 
5. StatelFee welles) attached to bond(s) in RBDMS on: 
6. Surface Facilities update in RBDMS on: 

LEASE INTEREST OWNER NOTIFICATION: 

SUR0027842 
N/A 
SUR0027845 
SUR0035619 -FCB 

1122/2016 
1122/2016 
1122/2016 
N/A 
1122/2016 
N/A 

N/A 
6/2/2015 

N/A 

1. The NEW operator of the Fee (Mineral) wells has been contacted and informed by a letter from the Division 
of their responsibility to notify all interest owners of this change on: 1122/2016 
COMMENTS: 

1/22/2016 

Division of Oil, Gas and Mining
Operator Change/Name Change Worksheet-for State use only

Effective Date: 4/16/2015
FORMER OPERATOR: NEW OPERATOR:
Gasco Prodcution Company N2575 Badlands Production Company N4265
7979 E. Tufts Avenue, Suite 11500 7979 E. Tufts Avenue, Suite 11500
Denver, CO 80237 Denver, CO 80237
303-996-1805 303-996-1805

CA Number(s): Unit(s):Gate Canyon, Wilkin Ridge Deep, RBU-EOR-GRRV

WELL INFORMATION:
Well Name Sec TWN RNG API Entity Mineral Surface Type Status
See Attached List

OPERATOR CHANGES DOCUMENTATION:
1. Sundry or legal documentation was received from the FORMER operator on: 6/2/2015
2. Sundry or legal documentation was received from the NEW operator on: 6/2/2015
3. New operator Division of Corporations Business Number: 1454161-0143

REVIEW:
1. Surface Agreement Sundry from NEW operator on Fee Surface wells received on: 6/2/2015
2. Receipt of Acceptance of Drilling Procedures for APD on: N/A
3. Reports current for Production/Disposition & Sundries: 6/3/2015
4. OPS/SI/TA well(s) reviewed for full cost bonding: 1/20/2016
5. UIC5 on all disposal/injection/storage well(s) approved on: N/A
6. Surface Facility(s) included in operator change: None
7. Inspections of PA state/fee well sites complete on (only upon operators request): N/A

NEW OPERATOR BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: SUROO27842
2. Indian well(s) covered by Bond Number: N/A
3.State/fee well(s) covered by Bond Number(s): SUROO27845

SUROO35619-FCB

DATA ENTRY:
1. Well(s) update in the OGIS on: 1/22/2016
2. Entity Number(s) updated in OGIS on: 1/22/2016
3. Unit(s) operator number update in OGIS on: 1/22/2016
4. Surface Facilities update in OGIS on: N/A
5. State/Fee well(s) attached to bond(s) in RBDMS on: 1/22/2016
6. Surface Facilities update in RBDMS on: N/A

LEASE INTEREST OWNER NOTIFICATION:
1. The NEW operator of the Fee (Mineral) wells has been contacted and informed by a letter from the Division
of their responsibility to notify all interest owners of this change on: 1/22/2016
COMMENTS:



From: Gasco Production Company 
To: Badlands Production Company 
Effective Date: 4/16/2015 

Well Name -
FEDERAL 23-18G-9-19 
FEDERAL 14-17G-9-19 

-------
FEDERAL 13-18G-9-19 
FEDERAL 23-29G-9-19 
FEDERAL 24-20G-9-19 
FEDERAL 31-21 G-9-19 
Federal 323-29-9-19 
Federal 421-29-9-19 
Federal 322-29-9-1 9 
Federal 43 1 -29-9-1 9 
Federal 432-29-9-1 9 
Federal 414-29-9-19 
FEDERAL 412-29-9-19 
FEDERAL 213-29-9-19 

.. _--

-----_._- -
federal 321-29-9-19 
FEDERAL 213-29-9-19 
FEDERAL 321-29-9-19 
Federal 212-29-9-19 
State 321-32-9-19 
State 423-32-9-19 
State 421-32-9-19 
State 413-32-9-1 9 
State 323-32-9-1 9 
State 431-32-9-19 ---
Desert Spring State 224-36-9-18 
Desert Spring State 243-36-9-18 
Desert Spring State 241-36-9-18 
FEDERAL 332-30-9-19 
WILKIN RIDGE FED 43-29-10-17 
LAMB TRUST 11-23-9-19 
SHEEP WASH FED 43-26-9-18 
FEDERAL 13-19-9-19 
FEDERAL 12-17-9-19 
GATE CYN 31-21-11-15 

-
WILKIN RIDGE ST 12-32-10-17 
GATE CYN 41-20-11-15 
WILKIN RIDGE FED 34-17-10-17 
GATE CYN 41-19-11-16 
WILKIN RIDGE ST 44-32-10-17 
WILKIN RIDGE FED 12-4-11-17 
WILKIN RIDGE ST 24-32-10-17 
WILKIN RIDGE FED 23-29-1 0-1 7 
GATE CYN ST 23-16-11-15 
WILKIN RIDGE ST 34-16-10-17 
WILKIN RIDGE FED 31-29-10-17 
WILKIN RIDGE 32-08 
GATE CYN ST 23-16-1 1-16 
WILKIN RIDGE FED 24-20-10-17 
WILKIN RIDGE FED 32-20-10-17 
WILKIN RIDGE FED 14-4-11-17 
RYE PATCH FED 22-21 

-----
RYE PATCH FED 24-21 
SQUA W CROSSING U 5 
RBU 5-lID -
FEDERAL 7-25A 

Section 
18 
17 
18 
29 
20 
21 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
32 
32 
32 
32 
32 
32 
36 
36 
36 
30 
29 
23 
26 
19 
17 
21 
32 
20 
17 
19 
32 
4 
32 
29 
16 
16 
29 
8 
16 
20 
20 
4 
22 
24 
2 
11 

------

25 

TWN 'RNG API Number Enti!Y 
090S 190E 4304752496 
090S 190E 4304752522 
090S 190E 4304752538 ' 
090S 190E 4304752544 

. '.' 

090S 190E 4304752545 
090S 190E 4304752546 
090S 190E 4304753026 
090S 190E 4304753027 
090S 190E 4304753029 ; 
090S 190E 4304753030 
090S 190E 4304753031 i 
090S 190E 4304753070 
090S 190E 4304753073 
090S 190E 4304753076 
090S 190E 4304753078 
090S 190E 4304753079 , 
090S 190E 4304753080 
090S 190E 4304753133 1 
090S 190E 4304754479 
090S 190E 4304754480 
090S 190E 4304754481 
090S 190E 4304754482 ! 

090S 190E 4304754483 
090S 190E 4304754529 
090S 180E 4304754541 
090S 180E 4304754542 
090S 180E 4304754543 
090S 190E 4304753012 19650 
100S 170E 4301333098 15941 
090S 190E 4304736915 16556 
090S 180E 4304738573 17201 
090S 190E 4304739777 18344 
O9OS 190E 4304739800 17202 
1I0S 150E 4301332391 13787 
100S 170E 4301332447 14033 
1l0S 150E 4301332475 14417 
100S 170E 4301332560 -14726 
1l0S 160E 4301332611 14439 
100S ,170E 4301332619 15649 
11 OS 170E 4301332674 15537 

' 100S 170E 4301332676 15242 
100S 170E 4301332679 14033 
1I0S 150E 4301332685 16082 
100S 170E 4301332730 15243 
100S 170E 4301332773 15370 
1I0S 170E 4301332778 14802 
1I0S 160E 4301332888 15098 
100S 170E 4301333081 15714 
100S 1 70E '4301333087 i 15807 
11 OS 170E 4301333099 ' 15920 
1I0S 140E 4301333437 16919 
1I0S ,140E 4301333443 16367 
100S 180E 4304730129 16266 
100S ! 180E 4304730409 9005 

I 

090S 180E I4304730624 19030 

Mineral Surface Type Status 
Federal Federal OW APD 
Federal Federal OW APD 
Federal Federal OW APD 
Federal Federal OW APD 
Federal Federal OW APD 
Federal Federal OW APD 
Federal Federal 'GW APD 
Federal Federal GW APD 

---
Federal Federal GW APD 
'Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
Federal Federal GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
State State GW APD 
Federal Federal GW DRL 

--

Federal Federal GW OPS 
Fee Fee GW OPS 
Federal Federal GW OPS 
Federal Federal GW OPS 
Federal Federal ,GW OPS 
State State GW P 
State State GW P 
State State GW P 
Federal Federal GW P 
Federal Federal GW P 
State State GW P 
Federal Federal GW P 
State State GW P 
Federal Federal GW P 
State State GW P 
State State GW P ---
Federal Federal GW P 
Federal Federal GW P 
State State GW P 
Federal Eederal GW P 

.. -

Federal Federal GW P 
Federal Federal GW P 
Federal Federal GW P 
Federal Federal GW P 
State State 'OW P 
Federal Federal OW P --
Federal Federal OW P 

From: Gasco Production Company
To: Badlands Production Company
Effective Date: 4/16/2015

WellName Section TWN RNGAPINumber Entity Mineral Surface TypeiStatus
FEDERAL 23-18G-9-19 18 090S 190E 4304752496 Federal Federal OW APD
FEDERAL 14-17G-9-19 17 090S 190E 4304752522 Federal Federal OW APD
FEDERAL 13-18G-9-19 18 090S 190E 4304752538 Federal Federal OW APD
FEDERAL 23-29G-9-19 29 090S 190E 4304752544 Federal Federal OW APD
FEDERAL 24-20G-9-19 20 090S 190E 4304752545 Federal Federal OW APD
FEDERAL 31-21G-9-19 21 090S 190E 4304752546 Federal Federal OW APD
Federal 323-29-9-19 29 090S 190E 4304753026 Federal_ Federal GW APD
Federa1421-29-9-19 29 090S 190E 4304753027 Federal Federal GW APD
Federal 322-29-9-19 29 090S 190E 4304753029 Federal Federal GW APD
Federa1431-29-9-19 29 090S 190E 4304753030 Federal Federal GW APD
Federal 432-29-9-19 29 090S 190E 4304753031 Federal Federal GW APD
Federa1414-29-9-19 29 090S 190E 4304753070 Federal Federal GW APD
FEDERAL 412-29-9-19 29 090S 190E 4304753073 Federal Federal GW APD
FEDERAL 213-29-9-19 29 090S 190E 4304753076 Federal Federal GW APD
federal 321-29-9-19 29 090S 190E 4304753078 Federal Federal GW APD
FEDERAL 213-29-9-19 29 090S 190E 4304753079 Federal Federal GW APD
FEDERAL 321-29-9-19 29 090S 190E 4304753080 Federal Federal GW APD
Federal 212-29-9-19 29 090S 190E 4304753133 Federal Federal GW APD
State 321-32-9-19 32 090S 190E 4304754479 State State GW APD
State 423-32-9-19 32 090S 190E 4304754480 State State GW APD
State 421-32-9-19 32 090S 190E 4304754481 State State GW APD
State 413-32-9-19 32 090S 190E 4304754482 State State GW APD

te 323-32-9-19 32 0908 190E 4304754483 State State GW APD
State 431-32-9-19 32 090S 190E 4304754529 State State GW APD
Desert Spring State 224-36-9-18 36 090S 180E 4304754541 State State GW APD
Desert Spring State 243-36-9-18 36 090S 180E 4304754542 State State GW APD
Desert Spring State 241-36-9-18 36 090S 180E 4304754543 State State GW APD
FEDERAL 332-30-9-19 30 090S 190E 4304753012 19650 Federal Federal GW DRL
WILKIN RIDGE FED 43-29-10-17 29 100S 170E 4301333098 15941 Federal Federal GW OPS
LAMB TRUST 11-23-9-19 23 090S 190E 4304736915 16556 Fee Fee GW OPS
SHEEP WASH FED 43-26-9-18 26 090S 180E 4304738573 17201 Federal Federal GW OPS
FEDERAL 13-19-9-19 19 090S 190E 4304739777 18344 Federal Federal GW OPS
FEDERAL 12-17-9-19 17 090S 190E 4304739800 17202 Federal Federal GW OPS
GATE CYN 31-21-11-15 21 1108 150E 4301332391 13787 State State GW P
WILKIN RIDGE ST 12-32-10-17 32 100S 170E 4301332447 14033 State State GW P
GATE CYN 41-20-11-15 20 110S 150E 4301332475 14417 State State GW P
WILKIN RIDGE FED 34-17-10-17 17 100S 170E 4301332560 14726 Federal Federal GW P
GATE CYN 41-19-11-16 19 110S 160E 4301332611 14439 Federal Federal GW P
WILKIN RIDGE ST 44-32-10-17 32 100S 170E 4301332619 15649 State_ State GW P
WILKIN RIDGE FED 12-4-l l-17 4 110S 170E 4301332674 15537 Federal Federal GW P
WILKIN RIDGE ST 24-32-10-17 32 100S 170E 4301332676 15242 State State GW P
WILKIN RIDGE FED 23-29-10-17 29 100S 170E 4301332679 14033 Federal Federal GW P
GATE CYN ST 23-16-ll-15 16 110S 150E 4301332685 16082 State State GW P
WILKIN RIDGE ST 34-16-10-17 16 100S 170E 4301332730 15243 State State GW P
WILKIN RIDGE FED 31-29-10-17 29 100S 170E 4301332773 15370 Federal Federal GW P
WILKIN RIDGE 32-08 8 l10S 170E 4301332778 14802 Federal Federal GW P
GATE CYN ST 23-16-11-16 16 110S 160E 4301332888 15098 State State GW P
WILKIN RIDGE FED 24-20-10-17 20 100S 170E 4301333081 15714 Federal Federal GW P
WILKIN RIDGE FED 32-20-10-17 20 100S 170E 4301333087 15807 Federal Federal GW P
WILKIN RIDGE FED 14-4-11-17 4 1108 170E 4301333099 15920 Federal Federal GW P
RYE PATCH FED 22-21 22 l10S 140E 4301333437 16919 Federal Federal GW P
RYE PATCH FED 24-21 24 110S 140E 4301333443 16367 Federal Federal GW P
SQUAW CROSSING U 5 2 100S 180E 4304730129 16266 State State OW P
RBU 5-11D 11 l00S 180E 4304730409 9005 Federal Federal OW P
FEDERAL 7-25A 25 090S 180E 4304730624 9030 Federal Federal OW



From: Gasco Production Company 
To: Badlands Production Company 
Effective Date: 4/16/2015 

RBU6-2D 
NGC 33-18J 
RBU 13-2D 

2 
18 
2 

-.-------~--~~----~~--

RBU 16-3D 3 
-----

RBU 1O-1lD 11 
RBU 8-10D 10 
RBU 15-3D 3 
RBU 12-12D 12 
RBU2-10D 10 
RBU 3-15D 15 
RBU 3-12D 12 

--

STATE 7-36A 36 
FEDERAL 34-29 29 
FEDERAL 24-7 #1 7 
FEDERAL 23-29 #1 29 
FED 24-20-9-19 20 
FED 44-20-9-19 20 
FED 23-21-9-19 21 
FED 32-31-9-19 31 
FED 42-29-9-19 29 
PETES WASH 23-12 #1 12 
STATE4-32B 32 
FED 14-18-2 #1 18 
FED 43-24-3 #1 24 
L YTHAM FED 22-22-9-19 22 

--

FED 11-21-9-19 21 
FED 22-30-10-18 30 

- -

FEDERAL 43-30-9-19 30 
FED 11-22-9-19 22 
FED 42-21-9-19 21 
STATE 24-16-9-19 16 

----
FEDERAL 31-21-9-19 21 
FEDERAL 12-29-9-19 29 
FEDERAL 24-31-9-19 31 
FEDERAL 41-31-9-19 31 
LAMB TRUST 24-22-9-19 22 
LAMB TRUST 24-14-9-19 14 
FEDERAL 11-22-10-18 22 
FEDERAL 21-6-10-19 6 
DESERT SPRING ST 41-36-9-18 36 
STATE 12-32-9-19 32 
FEDERAL 12-20-9-19 20 
FEDERAL 32-20-9-19 20 
FEDERAL 23-30-9-19 30 
SHEEP WASH FED 34-26-9-18 26 

-~ ~--

DESERT SPRING ST 23-36-9-18 36 
DESERT SPRING ST 21-36-9-18 36 

--
DESERT SPRING ST 12-36-9-18 36 
DESERT SPRING ST 43-36-9-18 36 

- --_._--

DESERT SPRING ST 34-36-9-18 36 
FEDERAL 14-31-9-19 31 

-
FEDERAL 12-31-9-19 31 
FEDERAL 21-31-9-19 31 
FEDERAL 23-31-9-19 31 
SHEEP WASH FED 43-25-9-18 25 
FEDERAL 43-19-9-19 19 

100S 180EI4304731190 7075 State State OW P 
090S 190E:4304731200 16155 Federal Federal OW P 
100S 180Ei4304731280 16267 State State OW P 

----

100S 180E 14304731352 16268 Federal Federal OW P 
100S 1180E 4304731357 7053 Federal Federal OW P 

-+-- ---- c----
100S 1180E 4304731364 4955 Federal Federal OW P 
100S ~~304731539 9965 Federal Federal OW P 
100S 180EI4304731651 10688 Federal Federal OW P 
100S 180E 14304731801 110784 Federal Federal OW P 
100S 180E 4304733600 13213 Federal Federal OW P 
100S 180E 4304733739 14492 Federal Federal OW IP 
090S 180E 4304733741 14244 State State GW P 
090S 190E 4304733750 13174 Federal Federal GW P 
100S 180E 14304733983 13182 Federal Federal GW P 
090S 190E !4304734111 13441 Federal Federal GW P 
090S 190E 4304734168 14150 Federal Federal GW P 
090S 1190E 4304734169 14140 'Federal Federal GW P 
090S 190E 4304734199 13601 Federal Federal GW P 
090S 190E !4304734201 13641 Federal Federal GW P 
090S 190E 14304734202 113455 Federal Federal GW P 
100S 170E 4304734286 13492 Federal Federal GW P 
090S 1190E 4304734314 14440 State State GW P 
100S 180E 4304734539 13491 Federal Federal GW P 
100S 170EI4304734551 13726 Federal Federal GW P 
090S 190E 14304734607 :13640 Federal Federal GW P 
090S 190E:4304734608 14151 Federal Federal GW P 
100S 180E 4304734924 14280 Federal Federal GW P 

-~ 

090S 190E 4304735343 14202 Federal Federal GW P 
090S 190E 4304735404 14203 Federal Federal GW P 
090S 190E 4304735405 114928 Federal Federal GW P 
090S 190E 4304735588 14418 State Federal GW IP 
090S 190E 4304735606 14441 Federal Federal GW P 
090S 190E 14304735614 14442 Federal Federal GW P 
090S 190E!4304735623 i 14640 Federal Federal GW P 
090S 190E 4304735624 14419 Federal Federal GW P 
090S 190E 4304735732 14496 Fee Fee GW P 
090S 190E4304735733 14519 Fee Fee GW P 
100S 180E'4304735808 !15592 Federal Federal GW P 
100S 190E 4304735844 114356 Federal Federal GW P 
090S 180E 4304735845 14639 State State GW P 
090S 190E 4304735995 14871 State State GW P 
090S 190E 14304736093 i 14976 Federal Federal GW P 
090S 190E 4304736094 16120 Federal Federal GW P 
090S 190E 4304736095 14872 Federal Federal GW P 
090S 180E 4304736113 15096 Federal Federal GW P ---f----

090S 180E 4304736219 14738 State State GW P 
090S 180E!4304736220 14763 State State GW P 
090S 180E 4304736233 14764 State State GW P +---
090S 180E 4304736241 14992 State State GW P 
090S 180E 4304736242 14716 State State GW P 
090S 190E '4304736271 115884 Federal Federal GW P 
090S 190E 4304736336 15086 Federal Federal GW P 
090S 190E 4304736368 15605 Federal Federal GW P 

---
090S 190E !4304736442 .15715 Federal Federal GW P 
090S 180E ;4304736600 ! 14977 Federal Federal GW P 
090S I 190E 4304736719 15186 Federal Federal GW ,P 

From: Gasco Production Company
To: Badlands Production Company
Effective Date: 4/16/2015

RBU6i-2D 2 100S 180E 4304731190 7075 State State ONV P
14GiC33-18J 18 090S 190E ‡304731200 6155 Federal Federal DNV P
FU3U13-2D 2 100S 180E 4304731280 16267 State State CA¥ P
RBU 16-3D 3 100S 180E 4304731352 16268 Federal Federal OW P
FU3tJ 10-111) 11 100S 180E 4304731357 7053 Federal Federal ()VV P
FU3t] 8-10L) 10 100S 180E 4304731364 4955 Federal Federal ()?V JP
RBU 15-3D 3 100S 180E 4304731539 9965 Federal Federal OW P
RBU 12-12D 12 100S 180E 4304731651 10688 Federal Federal OW P
RBU2-10D 10 100S 180E 4304731801 10784 Federed Federed Cygr p
IUBU3-15D 15 100S 180E 4304733600 13213 Federed Federed CA¥ P
FU3U3-12D 12 100S 180E 4304733739 14492 Federed Federal OMT P
STATE7-36A 36 090S 180E 4304733741 14244 Sutte Smte GMT P
FEDERAL 34-29 29 090S 190E 4304733750 13174 Federal Federal GW P
FEDERAL 24-7 #1 7 100S 180E 4304733983 13182 Federal Federal GW P
FEDEFLAL23-29#l 29 090S 190E 4304734111 13441 Federal Federal GNV P
FED 24-20-9-19 20 090S 190E 4304734168 14150 Federal Federal GW P
FE]D44-20-9-19 20 090S 190E 4304734169 14140 Federal Federed (ITV P
FED 23-21-9-19 21 090S 190E 4304734199 13601 Federal Federal GW P
FED 32-31-9-19 31 090S 190E 4304734201 13641 Federal Federal GW P
FEI342-29-9-19 29 090S 190E 4304734202 13455 Federal Federal GYV P
PETESM'ASH23-12#1 12 100S 170E 4304734286 13492 Federed Federal GNV P
STATE 4-32B 32 090S 190E 4304734314 14440 State State GW P
FEl3 14-18-2 #1 18 100S 180E 4304734539 13491 Federal Federal GNV P
FED 43-24-3 #1 24 100S 170E 4304734551 13726 Federal Federal GW P
LYTHAM FED 22-22-9-19 22 090S 190E 4304734607 13640 Federal Federal GW P
FED 11-21-9-19 21 090S 190E 4304734608 14151 Federal Federal GW P
FED22-30-10-18 30 100S 180E 4304734924 14280 Fedenal Federal GB¥ P
FEDERAL 43-30-9-19 30 090S 190E 4304735343 14202 Federal Federal GW P
FEI3 11-22-9-19 22 090S 190E 4304735404 14203 Federal Federal GVV P
FED 42-21-9-19 21 090S 190E 4304735405 14928 Federal Federal GW P
STATE 24-16-9-19 16 090S 190E 4304735588 14418 State Federal GW P
FEDERAL 31-21-9-19 21 090S 190E 4304735606 14441 Federal Federal GW P
FEDEFDAL 12-29-9-19 29 090S 190E 4304735614 14442 Fedenal Feden11 GMT P
FEDERAL 24-31-9-19 31 090S 190E 4304735623 14640 Federal Federal GW P
FEE)EFLAL41-31-9-19 31 090S 190E 4304735624 14419 Federal Feden11 (39V P
LAMB TRUST 24-22-9-19 22 090S 190E 4304735732 14496 Fee Fee GW P
LikNIB TItUST24-14-9-19 14 090S 190E 4304735733 14519 Fee Fee GMT P
FEEIEftAL 11-22-10-18 22 100S 180E =‡304735808 15592 Federal Federal (39V P
FEDERAL21-6-10-19 6 100S 190E 4304735844 14356 Federed Federed GNV P
DESERT SPRING ST 41-36-9-18 36 090S 180E 4304735845 14639 State State GW P
STitTE 12-32-9-19 32 090S 190E 4304735995 14871 State State GVV P
FEDERAL 12-20-9-19 20 090S 190E 4304736093 14976 Federal Federal GW P
FEDERAL 32-20-9-19 20 090S 190E 4304736094 16120 Federal Federal GW P
FEDERAL 23-30-9-19 30 090S 190E 4304736095 14872 Federal Federal GW P
SHEEP WASH FED 34-26-9-18 26 090S 180E 4304736113 15096 Federal Federal GW P
DESERT SPRING ST 23-36-9-18 36 090S 180E 4304736219 14738 State State GW P
DESERT SPRING ST 21-36-9-18 36 090S 180E 4304736220 14763 State State GW P
DESERT SPRING ST 12-36-9-18 36 090S 180E 4304736233 14764 State State GW P
DESERT SPRING ST 43-36-9-18 36 090S 180E 4304736241 14992 State State GW P
DESERT SPRING ST 34-36-9-18 36 090S 180E 4304736242 14716 State State GW P
FEDERAL 14-31-9-19 31 090S 190E 4304736271 15884 Federal Federal GW P
FEDERAL 12-31-9-19 31 090S 190E 4304736336 15086 Federal Federal GW P
FEDERAL 21-31-9-19 31 090S 190E 4304736368 15605 Federal Federal GW P
FEEIEftAL23-31-9-19 31 090S 190E 43047369‡42 15715 Federal Federal (svV P
SHEEP WASH FED 43-25-9-18 25 090S 180E 4304736600 14977 Federal Federal GW P
FEDERAL 43-19-9-19 19 090S 190E 4304736719 15186 Federal Federal GW



From: Gasco Production Company 
To: Badlands Production Company 
Effective Date: 4/16/2015 

SHEEP WASH FED 21-25-9-18 
-----

FEDERAL 21-30-9-19 
~HEEP WASH FED 23-25-9-18 -----_ .. _. __ ._--

FEDERAL 23-19-9-19 
SHEEP WASH FED 41-25-9-18 

--

----------.. -------

----_. __ . __ ._----_._._._._ .... -

FEDERAL 41-30-9-19 
----------

LAMB TRUST 34-22-9-19 

125 090S 180E i4304736727 '15475 Federal Federal 
--

30 090S 190E'4304736739 !15476 Federal Federal 
-------
25 090S 180E'4304736740 15213 Federal Federal 
19 090S 190E 14304736771 

-----

15355 Federal Federal 
-- , -

~L ____ f?90S :180EI4304736772 15338 Federal Federal 
f-----'---+---

30 090S 190E 4304736817 15212 Federal Federal 
--

22 090S 190E 14304736913 15187 Fee Fee 
- -- ------- - -- ----f-------

LAMB TRUST 14-14-9-19 14 090S 190E:4304736916 : 17012 Fee Fee --_._----

DESERT SPRING ST 33-36-9-18 36 090S 180Ei4304737115 115011 State State 
.... __ .. _._---_.--- -_ .. --------

FEDERAL 14-17-9-19 17 090S 190E 4304737116 16163 Federal Federal 
FEDERAL 34-18-9-19 18 '090S .190E 4304737117 16275 Federal Federal 

.--------- -- 1--

UTELAND ST 41-2-10-18 2 100S 180E 14304737132 15087 i State State 
UTELAND ST 43-2-10-18 2 100S 180E i4304737338 ! 15365 State State 
FEDERAL 41-19-9-19 19 090S 190E :4304737611 116311 Federal Federal 
FEDERAL 32-30-9-19 30 090S i 190E!4304737612 16051 Federal Federal 
FEDERAL 12-30-9-19 30 090S 119OE[4304737613 16052 Federal Federal 
FEDERAL 21-19-9-19 19 090S '190E:4304737621 16253 !Federal Federal 
FEDERAL 14-18-9-19 18 090S 190E I4304737622 16264 Federal Federal 
FEDERAL 34-30-9-19 30 090S 190E :4304737630 16557 Federal Federal 
DESERT SPRING FED 21-1-10-18 1 100S 180E

'
4304737631 15961 Federal Federal 

~ 

FEDERAL 12-1-10-18 1 100S 1180E 4304737646 16023 Federal Federal 
SHEEP WASH FED 14-25-9-18 25 090S : 180E 4304737647 16121 Federal Federal 
UTELAND ST 21-2-10-18 2 100S 180E !430473767616254 iState State 

----

180E4304737677h5806 State UTELAND ST 12-2-10-18 2 100S State 
---- c---

UTELAND ST 34-2-10-18 2 100S ,180E'4304738028 16868 State State 
-- 1-----

FEDERAL 14-19-9-19 19 090S ',190E 4304738336 116467 Federal Federal 
1-------

190E 4304738337 116119 IFederal Federal FEDERAL 34-19-9-19 19 090S --------------f-----

SHEEP WASH FED 41-26-9-18 26 090S 180E4304738351 16884 Federal Federal 
--- -

180E~4304738352 ~~ WASH FED 32-25-9-18 25 090S 16349 Federal Federal _.-----

SHEEP WASH FED 34-25-9-18 25 090S 180E [4304738353 16210 Federal Federal 
-

FEDERAL 12-19-9-19 19 090S : 190E 4304738407 ; 16236 Federal Federal 
--

SHEEP WASH FED 23-26-9-18 26 090S 180E!4304738465 16558 Federal Federal 
SHEEP WASH FED 12-25-9-18 25 090S 180EI4304738469 16449 Federal Federal 
FEDERAL 23-18-9-19 18 090S 190E 4304738575 16312 Federal Federal 
LAMB TRUST 34-22A-9-19 22 090S ,190E 4304738673 : 15832 Fee Fee 
UTELAND FED 42-11-10-18 11 100S 180E4304738896 16792 Federal Federal 
STATE 21-32B 32 090S 190E:4304739170 16309 State State 
STATE 22-32A 32 090S : 190EI4304739171 16308 State State 
STATE 21-32A 32 090S 1 190E 4304739172 116310 State State 
FEDERAL 11-19-9-19 19 090S 190E!4304739717 17054 Federal Federal 
SHEEP WASH FED 31-25-9-18 25 090S 180E,4304739729 17241 Federal Federal -
SHEEP WASH FED 11-25-9-18 25 090S 180E 4304739730 ! 17266 Federal Federal 

. -------. 
4304739773 -: 17013 ,Federal DESERT SPG FED 41-1-10-18 1 100S 180E Federal .... -.--_ ..... -

FED 32-19X-9-19(RIGSKID) 19 090S 190E4304740233 17014 Federal Federal 
- - - -

FEDERAL 23-30G-9-19 30 090S 190E:4304751280 18211 Federal Federal ---------------c------ c---
FEDERAL 34-19G-9-19 19 090S 190Ei4304751281 18210 Federal Federal 

----f----
FEDERAL 442-30-9-19 30 090S : 190E 4304752870_1~64? IFederal Federal -------------------r--------- c----

~~~~~~ !;~:~~:~:! ~ 30 090S 190E14304752872 19648 Federal Federal --_ .. __ .. 
30 090S 190E ;4304753011 19649 Federal Federal 

- --1----------
180E 14304753324 '19783 Desert Springs State 412-36-9-18 36 090S State State 

Desert Springs State 424-36-9-18 : 180E 14304753325 36 090S 19783 State State 
--- --

Desert Springs State 133-36-9-18 36 090S '180E 4304753326 19747 State State 
Desert SI>ring State 142-36-9-18 36 090S 180E '4304753327 119747 State State 

-- _ ... 

DESERT SPRINGS ST 422-36-9-18 36 090S 180E :4304753328 119783 State State 
WILKIN RIDGE ST 31-32-10-17 32 100S i 170E 4301332677 ! 15144 State State 
RBU 4-11D III 100S 180E :4304730718 16269 Federal Federal 

GW P 
--

GW P 
-~-. 

GW P 
GW P 
GW IP 
GW P 
GW P 
----c------
GW P 

--
GW P 
GW P 
GW ,p 

GW IP 
GW P 
GW P 
GW P 
GW P 
GW Ip 

GW P 
GW P 
GW P 
GW P 
GW P 
GW ,p 

--

GW P 
GW P 
GW P 
GW P 

-------

GW ip 

GW P 
GW P 
GW P 
GW ,P 

GW P 
GW P 
GW P 
GW iP 
GW P 
GW P 
GW P 
GW Ip 

GW P 
-----

GW P 
GW P 

----

GW P 
---

OW P 
OW P 
GW P 

--
GW P 
GW P 
GW P 

- --
GW P 
GW P 
GW P 
GW P 
GW :S 
OW S 

From: Gasco Production Company
To: Badlands Production Company
Effective Date: 4/16/2015

SHEEP WASH FED 21-25-9-18 25 090S 180E 4304736727 15475 Federal Federal GW P
FEDERAL 21-30-9-19 30 090S 190E 4304736739 15476 Federal Federal GW P
SHEEP WASH FED 23-25-9-18 25 090S 180E 4304736740 15213 Federal Federal GW P
FEDERAL 23-19-9-19 19 090S 190E 4304736771 15355 Federal Federal GW P
SHEEP WASH FED 41-25-9-18 25 090S 180E 4304736772 15338 Federal Federal GW P
FEDERAL 41-30-9-19 30 090S 190E 4304736817 15212 Federal Federal GW P
LAMB TRUST 34-22-9-19 22 090S 190E 4304736913 15187 Fee Fee GW P
LAMB TRUST 14-14-9-19 14 090S 190E 4304736916 17012 Fee Fee GW P
DESERT SPRING ST 33-36-9-18 36 090S 180E 4304737115 15011 State State GW P
FEDERAL 14-17-9-19 17 090S 190E 4304737116 16163 Federal Federal GW P
FEDERAL 34-18-9-19 18 090S 190E 4304737117 16275 Federal Federal GW P
UTELAND ST 41-2-10-18 2 100S 180E 4304737132 15087 State State GW P
UTELAND ST 43-2-10-18 2 100S 180E 4304737338 15365 State State GW P
FEDERAL 41-19-9-19 19 090S 190E 4304737611 16311 Federal Federal GW P
FEDERAL 32-30-9-19 30 090S 190E 4304737612 16051 Federal Federal GW P
FEDERAL 12-30-9-19 30 090S 190E 4304737613 16052 Federal Federal GW P
FEDERAL 21-19-9-19 19 090S 190E 4304737621 16253 Federal Federal GW P
FEDERAL 14-18-9-19 18 090S 190E 4304737622 16264 Federal Federal GW P
FEDERAL 34-30-9-19 30 090S 190E 4304737630 16557 Federal Federal GW P
DESERT SPRING FED 21-1-10-18 1 100S 180E 4304737631 15961 Federal Federal GW P
FEDERAL 12-1-10-18 1 100S 180E 4304737646 16023 Federal Federal GW P
SHEEP WASH FED 14-25-9-18 25 090S 180E 4304737647 16121 Federal Federal GW P
UTELAND ST 21-2-10-18 2 100S 180E 4304737676 16254 State State GW P
UTELAND ST 12-2-10-18 2 100S 180E 4304737677 15806 State State GW P
UTELAND ST 34-2-10-18 2 100S 180E 4304738028 16868 State State GW P
FEDERAL 14-19-9-19 19 090S 190E 4304738336 16467 Federal Federal GW P
FEDERAL 34-19-9-19 19 090S 190E 4304738337 16119 Federal Federal GW P
SHEEP WASH FED 41-26-9-18 26 090S 180E 4304738351 16884 Federal Federal GW P
SHEEP WASH FED 32-25-9-18 25 090S 180E 4304738352 16349 Federal Federal GW P
SHEEP WASH FED 34-25-9-18 25 090S 180E 4304738353 16210 Federal Federal GW P
FEDERAL 12-19-9-19 19 090S 190E 4304738407 16236 Federal Federal GW P
SHEEP WASH FED 23-26-9-18 26 090S 180E 4304738465 16558 Federal Federal GW P
SHEEP WASH FED 12-25-9-18 25 090S 180E 4304738469 16449 Federal Federal GW P
FEDERAL 23-18-9-19 18 090S 190E 4304738575 16312 Federal Federal GW P
LAMB TRUST 34-22A-9-19 22 090S 190E 4304738673 15832 Fee Fee GW P
UTELAND FED 42-l l-10-18 11 100S 180E 4304738896 16792 Federal Federal GW P
STATE 21-32B 32 090S 190E 4304739170 16309 State State GW P
STATE 22-32A 32 090S 190E 4304739171 16308 State State GW P
STATE 21-32A 32 090S 190E 4304739172 16310 State State GW P
FEDERAL 11-19-9-19 19 090S 190E 4304739717 17054 Federal Federal GW P
SHEEP WASH FED 31-25-9-18 25 090S 180E 4304739729 17241 Federal Federal GW P
SHEEP WASH FED 11-25-9-18 25 090S 180E 4304739730 17266 Federal Federal GW P
DESERT SPG FED 41-1-10-18 1 100S 180E 4304739773 17013 Federal Federal GW P
FED 32-19X-9-19(RIGSKID) 19 090S 190E 4304740233 17014 Federal Federal GW P
FEDERAL 23-30G-9-19 30 090S 190E 4304751280 18211 Federal Federal OW P
FEDERAL 34-19G-9-19 19 090S 190E 4304751281 18210 Federal Federal OW P
FEDERAL 442-30-9-19 30 090S 190E 4304752870 19647 Federal Federal GW P
FEDERAL 333-30-9-19 30 090S 190E 4304752872 19648 Federal Federal GW P
FEDERAL 423-30-9-19 30 090S 190E 4304753011 19649 Federal Federal GW P
Desert Springs State 412-36-9-18 36 090S 180E 4304753324 19783 State State GW P
Desert Springs State 424-36-9-18 36 090S 180E 4304753325 19783 State State GW P
Desert Springs State 133-36-9-18 36 090S 180E 4304753326 19747 State State GW P
Desert Spring State 142-36-9-18 36 090S 180E 4304753327 19747 State State_ GW P
DESERT SPRINGS ST 422-36-9-18 36 090S 180E 4304753328 19783 State State GW P
WILKIN RIDGE ST 31-32-10-17 32 100S 170E 4301332677 15144 State State GW S
RBU4-llD ll 100S 180E 4304730718 16269 Federal Federal OW



From: Gasco Production Company 
To: Badlands Production Company 
Effective Date: 4/16/2015 

RBU2-llD 
~---- --
RBU 6-llD 
STATE2-32B c--
STATE 9-36A 
FEDERAL 13-30B 
STATE 13-36A 
FEDERAL 16-26A 

II ._-- -------

II 
32 

1

36 
30 

-----~---

36 
126 

------------------+-----

FEDERAL 31-29 129 
RBU I-IOD :10 ----------------------_.- I 

FEDERAL 13-18-9-19 i 18 

100S 180E 4304730826 116270 Federal Federal OW S 
------- ------ 1-------

100S 180E4304731192 16271 .Federal Federal OW S -+---- --
090S 190E 4304732221 11371 State State GW S 

-090S1180E 4304732225 il1364 
---

State State IGW S 
090S 190E 4304733581 13249 Federal Federal GW S 
090S il80E 4304733598 17838 State State IGW S 
090S 180E 4304733601 12928 Federal Federal GW S 
090S ! 190E 4304733653 13077 Federal Federal GW S 
100S 1180E 4304734312 16265 Federal Federal OW .S 
090S 190E 4304739776 17149 Federal Federal iGW S 

From: Gasco Production Company
To: Badlands Production Company
Effective Date: 4/16/2015

RBU 2-l lD 11 100S 180E 4304730826 16270 Federal Federal OW S
RBU 6-11D 11 100S 180E 4304731192 16271 Federal Federal OW S
STATE 2-32B 32 '090S 190E 4304732221 11371 State State GW S
STATE 9-36A 36 _ _090S 180E 4304732225 11364 State State GW S
FEDERAL 13-30B 30 090S 190E 4304733581 13249 Federal Federal GW S
STATE 13-36A 36 090S 180E 4304733598 17838 State State GW S
FEDERAL 16-26A 26 090S 180E 4304733601 12928 Federal Federal GW S
FEDERAL 31-29 29 090S 190E 4304733653 13077 Federal Federal GW S
RBU 1-10D 10 100S 180E 4304734312 16265 Federal Federal OW S
FEDERAL 13-18-9-19 18 090S 190E 4304739776 17149 Federal Federal GW



FORM 9 STATE OF UTAH 
DEPARTMENT OF NATURAL RESOURCES 

DIVISION OF OIL, GAS AND MINING 5. LEASE DESIGNATION AND SERIAL NUMBER: 

SUNDRY NOTICES AND REPORTS ON WELLS 

Do not use this form for proposals to drill new wells, significanUy deepen existing wells below current boItom-hole depth, reenter plugged wells, or to 
drlH horizontal laterals. Use APPLlCA TION FOR PERMIT TO DRILL form for sUCh proposals. 

1. TYPE OF WELL 
OILWELL 0 GAS WELL IlJ OTHER __________ _ 

2. NAME OF OPERATOR: 

Gasco Production Company 
3. ADDRESS OF OPERATOR: 

7979 E. Tufts Ave. 

4. LOCATIONOFWELL 

CITY Denver 

FOOTAGES AT SURFACE: 0633 FNL 1512 FWL 

STATE CO zIP80237 

QTRIOTR, SECTION, TOWJIISHIP, RANGE, MERIDIAN: NENW 1 10S 18E S 

I PHONE NUMBER: 

(303) 483-0044 

UTU-76482 
6. IF INDIAN, ALLOTIEE OR TRIBE NAME: 

7. UMT or CA AGREEMENT NAME: 

8. WELL NAME and NUMBER: 

Desert Spring Fed 21-1-10-18 
9. API NUMBER: 

4304737631 
10. FIELD AND POOL, OR WILDCAT: 

Uteland Butte 

COUNTY: Uintah 

STATE: 
UTAH 

11. CHECK APPROPRIATE BOXES TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA 

TYPE OF SUBMISSION TYPE OF ACTION 

rlI 0 ACIDIZE 0 DEEPEN 0 REPERFORATE CURRENT FORMATION 
NOTICE OF INTENT 

(SubmH in Duplicate) 0 ALTER CASING 0 FRACTURE TREAT 0 SIDETRACK TO REPAIR WELL 

Approximate date work wil start: 0 CASING REPAIR 0 NEW CONSTRUCTION 0 TEMPORARILY ABANDON 

4/16/2015 0 CHANGE TO PREVIOUS PLANS III OPERATOR CHANGE 0 TUBING REPAIR 

0 CHANGE TUBING 0 PLUG AND ABANDON 0 VENT OR FLARE 

0 SUBSEQUENT REPORT 0 CHANGE WELL NAME 0 PLUG BACK 0 WATER DISPOSAL 
(Submit Original Form Only) 

0 CHANGE WELL STATUS 0 PRODUCTION (STARTIRESUME) 0 WATER SHUT-OFF 
Date of work completion: 

0 COMMINGLE PRODUCING FORMATIONS 0 RECLAMATION OF WELL SITE 0 OTHER: 

0 CONVERT WELL TYPE 0 RECOMPLETE - DIFFERENT FORMATION 

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc. 

Gasco Production Company requests a change of operator 01:1 this well, in addition to the wells on the attached list from Gasco 
Production Company to Badlands Production Company, effective date of 4/1612015. 

Gasco Production Company 
7979 E Tufts Ave, Suite 11 
Denver CO 80237 
303-996-1805 

Badlands Production Company 
7979 E Tufts Ave, Sui ~ 15 
Denver CO 80237 
303-996-1805 

(512000) 

TITLE 

DATE 

(See Instructions on Reverse Side) 

RECEIVED 
JUN 0 2 2015 

DIV OF OIL, GAS & MINING 

Engineering Tech 

511812015 

APPROVE 
JAN 22 2016 

~.oIL_ GAS & MINING ... 

BY:~Ch.Jt9 rn~cLU'\~ 

STATE OF UTAH FORM 9
DEPARTMENT OF NATURALRESOURCES

DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIAL NUMBER:
UTU-76482

6. IF INDIAN,ALLOTTEEOR TRIBE NAME
SUNDRY NOTICES AND REPORTS ON WELLS

7. UNITor CA AGREEMENT NAME:
Do not use thisform for proposals to drill newwells,significantlydeepen exislingwellsbelow currentbottom-hole depth, reenterplugged wells, or to

drill horizontal laterals. Use APPLICATION FOR PERMIT TODRILLform for such proposals.
1. TYPE OF WELL 8. WELL NAMEand NUMBER:

OIL WELL O GASWELL OTHER Desert Spring Fed 21-1-10-18
2. NAME OF OPERATOR: 9. API NUMBER:

Gasco Production Company 4304737631
3 ADDRESSOF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WILDCAT:

7979 E. Tufts Ave CITY
Denver STATE CO ZIP 80237 (303) 483-0044 Uteland Butte

4 LOCATION OF WELL

FOOTAGESATSURFACE: 0633 FNL 1512 FWL COUNTY: Uintah

QTRIQTR, SECTION, TOWNSHIP. RANGE, MERIDIAN: NENW 1 10S 18E S STATE:
UTAH

19. CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE O DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submitin Duplicate) ALTER CASING O FR^CTURE TREAT SIDETRACK TOREPAIR WELL

Approximate date work willstad CASINGREPAIR NEW CONSTRUCTION O TEMPORARILYABANDON

4/16/2015 CHANGE TO PREVIOUS PLANS OPERATOR CHANGE O TUBINGREPAIR

O CHANGE TUBING O PLUGAND ABANDON O VENTOR FLARE

O SUBSEQUENT REPORT CHANGE WELL NAME O PLUGBACK O WATER DISPOSAL
(SubmitOriginalForm Only)

O CHANGE WELL STATUS PRODUCTION (STARTIRESUME) O WATER SHUT-OFF
Date ofwork completion:

O COMMINGLEPRODUCING FORMATIONS O RECLAMATIONOF WELL SITE O OTHER:

O CONVERT WELL TYPE O RECOMPLETE - DIFFERENT FORMATION

12 DESCRIBE PROPOSED OR COMPLETED OPERATIONS.Clearly show allpertinentdetails including dates, depths, volumes, etc.

Gasco Production Company requests a change of operator on thiswell, in additionto thewells on the attached list from Gasco
Production Company to Badlands Production Company, effectivedate of 4/16/2015.

Gasco Production Company
7979 E Tufts Ave, Suite 1
Denver CO 80237
303-996-1805

Michael Decker, Exec. Vi President & COO !)EC61VEL
Badlands Production Company
7979 E Tufts Ave, Sui 15 JUN0 2 205
Denver CO 80237
303-996-1805

DIVOFOiL,GAS&MINING
Michael Decker, Exec. Vic PreWent&COO

NAME (PLEASE PRIN Lindsey Cooke TITLE Engineering Tech

SIGNATURE DATE 5/18/2015

(Thisspacefo Stateuseonly) APPROVED
JAN2 2 2016

(5/2000) (seeinstruolinsonReverseSide) IV.OlL GAS &



Well Name Section TWN RNO API Entity Mineral Surface Type Status 
FEDERAL 332-30-9-19 30 090S 190E 4304753012 19650 Federal Federal OW DRL 
WILKIN RIDGE FED 43-29-10-17 29 lOOS 170E 4301333098 15941 Federal Federal OW OPS 
LAMB TRUST 11-23-9-19 23 O9OS 190E 4304736915 16556 Fee Fee OW OPS 
SHEEP WASH FED 43-26-9-18 26 090S lSOE 4304738573 17201 Federal Federal OW OPS 
FEDERAL 13-19-9-19 19 O9OS 190E 4304739777 18344 Federal Federal OW OPS 
FEDERAL 12-17-9-19 17 090S 190E 4304739800 17202 Federal Federal OW OPS 
OATE CYN 31-21-11-15 21 II OS 150E 4301332391 13787 State State OW P 
WILKIN RIDGE ST 12-32-10-17 32 lOOS 170E 4301332447 14033 State State OW P 
OATE CYN 41-20-11-15 20 II OS 150E 4301332475 14417 State State OW P 
WILKIN RIDGE FED 34-17-10-17 17 lOOS 170E 4301332560 14726 Federal Federal OW P 
OATE CYN 41-19-11-16 19 II OS 160E 4301332611 14439 Federal Federal OW P 
WILKIN RIDGE ST 44-32-10-17 32 lOOS 170E 4301332619 15649 State State OW P 
WILKIN RIDGE FED 12-4-11-17 4 llOS 170E 4301332674 15537 Federal Federal OW P 
WILKIN RIDGE ST 24-32-10-17 32 lOOS 170E 4301332676 15242 State State OW P 
WILKIN RIDGE FED 23-29-10-17 29 lOOS l70E 4301332679 14033 Federal Federal OW P 
OATE CYN ST 23-16-11-15 16 llOS 150E 4301332685 16082 State State OW P 
WILKIN RIDGE ST 34-16-10-17 16 lOOS 170E 4301332730 15243 State State OW P 
WILKIN RIDGE FED 31-29-10-17 29 lOOS 170E 4301332773 15370 Federal Federal OW P 
WILKIN RIDGE 32-08 8 llOS l70E 4301332778 14802 Federal Federal OW P 
OATE CYN ST 23-16-11-16 16 llOS 160E 4301332888 15098 State State OW P 
WILKIN RIDGE FED 24-20-10-17 20 lOOS 170E 4301333081 15714 Federal Federal OW P 
WILKIN RIDGE FED 32-20-10-17 20 lOOS 170E 4301333087 15S07 Federal Federal OW P 
WILKIN RIDGE FED 14-4-11-17 4 II OS 170E 4301333099 15920 Federal Federal OW P 
RYE PATCH FED 22-21 22 II OS 140E 4301333437 16919 Federal Federal OW P 
RYE PATCH FED 24-21 24 II OS 140E 4301333443 16367 Federal Federal OW P 
RBU 5-IID II lOOS 180E 4304730409 9005 Federal Federal OW P 
FEDERAL 7-25A 25 O9OS 180E 4304730624 9030 Federal Federal OW P 
RBU6-2D 2 lOOS 180E 430473ll9O 7075 State State OW P 
NOC33-18J 18 O9OS 190E 4304731200 6155 Federal Federal OW P 
RBU 13-20 2 lOOS 180E 4304731280 16267 State State OW P 
RBU 16-30 3 lOOS 180E 4304731352 16268 Federal Federal OW P 
RBU IO-IID II lOOS 180E 4304731357 7053 Federal Federal OW P 
RBU8-IOD 10 l00s 180E 4304731364 4955 Federal Federal OW P 
RBU 15-30 3 lOOS 180E 4304731539 9965 Federal Federal OW P 
RBU 12-120 12 lOOS lSOE 4304731651 10688 Federal Federal OW P 
RBU2-IOD 10 lOOS 180E 4304731801 10784 Federal Federal OW P 
RBU3-15D 15 lOOS 180E 4304733600 13213 Federal Federal OW P 
RBU3-12D 12 lOOS 180E 4304733739 14492 Federal Federal OW P 
STATE7-36A 36 O9OS 180E 4304733741 14244 State State OW P 
FEDERAL 34-29 29 090S 190E 4304733750 13174 Federal Federal OW P 
FEDERAL 24-7 #1 7 lOOS 180E 4304733983 13182 Federal Federal OW P 
FEDERAL 23-29 #1 29 090S 190E 4304734ll1 13441 Federal Federal OW P 
FED 24-20-9-19 20 O9OS 190E 4304734168 14150 Federal Federal OW P 
FED 44-20-9-19 20 090S 190E 4304734169 14140 Federal Federal OW P 
FED 23-21-9-19 21 090S 190E 4304734199 13601 Federal Federal OW P 
FED 32-31-9-19 31 090S 190E 4304734201 13641 Federal Federal OW P 
FED 42-29-9-19 29 O9OS 190E 4304734202 13455 Federal Federal OW P 
PETES WASH 23-12 #1 12 lOOS 170E 4304734286 13492 Federal Federal OW P 
STATE4-32B 32 O9OS 190E 4304734314 14440 State State OW P 
FED 14-18-2 #1 18 lOOS 180E 4304734539 13491 Federal Federal OW P 
FED 43-24-3 #1 24 lOOS l70E 4304734551 13726 Federal Federal OW P 
LYTHAM FED 22-22-9-19 22 O9OS 190E 4304734607 13640 Federal Federal OW P 
FED 11-21-9-19 21 090S 190E 4304734608 14151 Federal Federal OW P 
FED 22-30-10-18 30 lOOS lSOE 4304734924 14280 Federal Federal OW P 
FEDERAL 43-30-9-19 30 090S 190E 4304735343 14202 Federal Federal OW P 
FED 11-22-9-19 22 090S 190E 4304735404 14203 Federal Federal OW P 
FED 42-21-9-19 21 O9OS 190E 4304735405 14928 Federal Federal OW P 
STATE 24-16-9-19 16 090S 190E 4304735588 14418 State Federal OW P 

Well Name Section TWN RNG API Entity Mineral Surface Type Status
FEDERAL 332-30-9-19 30 090S 190E 4304753012 19650 Federal Federal GW DRL
WILKINRIDGE FED 43-29-10-17 29 1005 170E 4301333098 15941 Federal Federal GW OPS
LAMB TRUST 11-23-9-19 23 0905 190E 4304736915 16556 Fee Fee GW OPS
SHEEP WASH FED 43-26-9-18 26 090S 180E 4304738573 17201 Federal Federal GW OPS
FEDERAL 13-19-9-19 19 090S 1908 4304739777 18344 Federal Federal GW OPS
FEDERAL 12-17-9-19 17 090S 190E 4304739800 17202 Federal Federal GW OPS
GATE CYN 31-21-11-15 21 110S 150E 4301332391 13787 State State GW P
WILKINRIDGE ST 12-32-10-17 32 100S 170E 4301332447 14033 State State GW P
GATE CYN 41-20-11-15 20 110S 150E 4301332475 14417 State State GW P
WILKINRIDGE FED 34-17-10-17 17 100S 170E 4301332560 14726 Federal Federal GW P
GATE CYN 41-19-11-16 19 110S 160E 4301332611 14439 Federal Federal GW P
WILKINRIDGE ST 44-32-10-17 32 100S 170E 4301332619 15649 State State GW P
WILKIN RIDGE FED l2-4-11-17 4 1108 170E 4301332674 15537 Federal Federal GW P
WILKIN RIDGE ST 24-32-10-17 32 100S 170E 4301332676 15242 State State GW P
WILKIN RIDGE FED 23-29-10-17 29 100S 170E 4301332679 14033 Federal Federal GW P
GATE CYN ST 23-16-11-15 16 110S 150E 4301332685 16082 State State GW P
WILKINRIDGE ST 34-16-10-17 16 100S 170E 4301332730 15243 State State GW P
WILKINRIDGE FED 31-29-10-17 29 100S 170E 4301332773 15370 Federal Federal GW P
WILKINRIDGE 32-08 8 110S 170E 4301332778 14802 Federal Federal GW P
GATE CYN ST 23-16-11-16 16 110S 160E 4301332888 15098 State State GW P
WILKIN RIDGE FED 24-20-10-17 20 100S 170E 4301333081 15714 Federal Federal GW P
WILKINRIDGE FED 32-20-10-17 20 100S 170E 4301333087 15807 Federal Federal GW P
WILKIN RIDGE FED 14-4-11-17 4 110S 170E 4301333099 15920 Federal Federal GW P
RYE PATCH FED 22-21 22 110S 140E 4301333437 16919 Federal Federal GW P
RYE PATCH FED 24-21 24 110S 140E 4301333443 16367 Federal Federal GW P
RBU5-llD 11 100S 180E 4304730409 9005 Federal Federal OW P
FEDERAL 7-25A 25 090S 180E 4304730624 9030 Federal Federal OW P
RBU 6-2D 2 100S 180E 4304731190 7075 State State OW P
NGC 33-18J 18 090S 190E 4304731200 6155 Federal Federal OW P
RBU 13-2D 2 100S 180E 4304731280 16267 State State OW P
RBU 16-3D 3 1005 180E 4304731352 16268 Federal Federal OW P
RBU 10-11D 11 100S 180E 4304731357 7053 Federal Federal OW P
RBU 8-10D 10 1005 180E 4304731364 4955 Federal Federal OW P
RBU 15-3D 3 100S 180E 4304731539 9965 Federal Federal OW P
RBU 12-12D 12 1005 180E 4304731651 10688 Federal Federal OW P
RBU 2-l0D 10 100S 180E 4304731801 10784 Federal Federal OW P
RBU 3-15D 15 100S 180E 4304733600 13213 Federal Federal OW P
RBU 3-12D 12 1005 180E 4304733739 14492 Federal Federal OW P
STATE 7-36A 36 090S 180E 4304733741 14244 State State GW P
FEDERAL 34-29 29 0905 190E 4304733750 13174 Federal Federal GW P
FEDERAL 24-7 #1 7 100S 180E 4304733983 13182 Federal Federal GW P
FEDERAL 23-29 #1 29 090S 190E 4304734111 13441 Federal Federal GW P
FED 24-20-9-19 20 090S 190E 4304734168 14150 Federal Federal GW P
FED 44-20-9-19 20 0908 190E 4304734169 14140 Federal Federal GW P
FED 23-21-9-19 21 090S 190E 4304734199 13601 Federal Federal GW P
FED 32-31-9-19 31 090S 190E 4304734201 13641 Federal Federal GW P
FED 42-29-9-19 29 090S 190E 4304734202 13455 Federal Federal GW P
PETES WASH 23-12 #1 12 100S 170E 4304734286 13492 Federal Federal GW P
STATE 4-32B 32 0908 190E 4304734314 14440 State State GW P
FED 14-18-2#1 18 100S 180E 4304734539 13491 Federal Federal GW P
FED 43-24-3 #1 24 100S 170E 4304734551 13726 Federal Federal GW P
LYTHAM FED 22-22-9-19 22 090S 190E 4304734607 13640 Federal Federal GW P
FED 11-21-9-19 21 090S 190E 4304734608 14151 Federal Federal GW P
FED 22-30-10-18 30 100S 180E 4304734924 14280 Federal Federal GW P
FEDERAL43-30-9-19 30 090S 190E 4304735343 14202 Federal Federal GW P
FED I 1-22-9-19 22 090S 190E 4304735404 14203 Federal Federal GW P
FED 42-21-9-19 21 090S 190E 4304735405 14928 Federal Federal GW P
STATE 24-16-9-19 16 0905 190E 4304735588 14418 State Federal GW



FEDERAL 31-21-9-19 21 090S 190E 4304735606 14441 Federal Federal OW P 
FEDERAL 12-29-9-19 29 090S 190E 4304735614 14442 Federal Federal OW P 
FEDERAL 24-31-9-19 31 O9OS 190E 4304735623 14640 Federal Federal OW P 
FEDERAL 41-31-9-19 31 O9OS 190E 4304735624 14419 Federal Federal OW P 
LAMB TRUST 24-22-9-19 22 O9OS 190E 4304735732 14496 Fee Fee OW P 
LAMB TRUST 24-14-9-19 14 090S 190E 4304735733 14519 Fee Fee OW P 
FEDERAL 11-22-10-18 22 lOOS 180E 4304735808 15592 Federal Federal OW P 
FEDERAL 21-6-10-19 6 lOOS 190E 4304735844 14356 Federal Federal OW P 
DESERT SPRINO ST 41-36-9-18 36 O9OS 180E 4304735845 14639 State State OW P 
STATE 12-32-9-19 32 O9OS 190E 4304735995 14871 State State OW P 
FEDERAL 12-20-9-19 20 090S 190E 4304736093 14976 Federal Federal OW P 
FEDERAL 32-20-9-19 20 090S 190E 4304736094 16120 Federal Federal OW P 
FEDERAL 23-30-9-19 30 O9OS 190E 4304736095 14872 Federal Federal OW P 
SHEEP WASH FED 34-26-9-18 26 O9OS 180E 4304736113 15096 Federal Federal OW P 
DESERT SPRINO ST 23-36-9-18 36 O9OS 180E 4304736219 14738 State State OW P 
DESERT SPRINO ST 21-36-9-18 36 O9OS 180E 4304736220 14763 State State OW P 
DESERT SPRINO ST 12-36-9-18 36 O9OS 180E 4304736233 14764 State State OW P 
DESERT SPRINO ST 43-36-9-18 36 O9OS 180E 4304736241 14992 State State OW P 
DESERT SPRINO ST 34-36-9-18 36 090S 180E 4304736242 14716 State State OW P 
FEDERAL 14-31-9-19 31 O9OS 190E 4304736271 15884 Federal Federal OW P 
FEDERAL 12-31-9-19 31 O9OS 190E 4304736336 15086 Federal Federal OW P 
FEDERAL 21-31-9-19 31 O9OS 190E 4304736368 15605 Federal Federal OW P 
FEDERAL 23-31-9-19 31 090S 190E 4304736442 15715 Federal Federal OW P 
SHEEP WASH FED 43-25-9-18 25 090S 180E 4304736600 14977 Federal Federal OW P 
FEDERAL 43-19-9-19 19 O9OS 190E 4304736719 15186 Federal Federal OW P 
SHEEP WASH FED 21-25-9-18 25 O9OS 180E 4304736727 15475 Federal Federal OW P 
FEDERAL 21-30-9-19 30 090S 190E 4304736739 15476 Federal Federal OW P 
SHEEP WASH FED 23-25-9-18 25 090S 180E 4304736740 15213 Federal Federal OW P 
FEDERAL 23-19-9-19 19 090S 190E 4304736771 15355 Federal Federal OW P 
SHEEP WASH FED 41-25-9-18 25 090S 180E 4304736772 15338 Federal Federal OW P 
FEDERAL 41-30-9-19 30 090S 190E 4304736817 15212 Federal Federal OW P 
LAMB TRUST 34-22-9-19 22 O9OS 190E 4304736913 15187 Fee Fee OW P 
LAMB TRUST 14-14-9-19 14 O9OS 190E 4304736916 17012 Fee Fee OW P 
DESERT SPRINO ST 33-36-9-18 36 O9OS 180E 4304737115 15011 State State OW P 
FEDERAL 14-17-9-19 17 O9OS 190E 4304737116 16163 Federal Federal OW P 
FEDERAL 34-18-9-19 18 090S 190E 4304737117 16275 Federal Federal OW P 
UTELAND ST 41-2-10-18 2 lOOS 180E 4304737132 15087 State State OW P 
UTELAND ST 43-2-10-18 2 lOOS 180E 4304737338 15365 State State OW P 
FEDERAL 41-19-9-19 19 O9OS 190E 4304737611 16311 Federal Federal OW P 
FEDERAL 32-30-9-19 30 O9OS 190E 4304737612 16051 Federal Federal OW P 
FEDERAL 12-30-9-19 30 O9OS 190E 4304737613 16052 Federal Federal OW P 
FEDERAL 21-19-9-19 19 O9OS 190E 4304737621 16253 Federal Federal OW P 
FEDERAL 14-18-9-19 18 O9OS 190E 4304737622 16264 Federal Federal OW P 
FEDERAL 34-30-9-19 30 O9OS 190E 4304737630 16557 Federal Federal OW P 
DESERT SPRINO FED 21-1-10-18 I l00s 180E 4304737631 15961 Federal Federal OW P 
FEDERAL 12-1-10-18 I lOOS 180E 4304737646 16023 Federal Federal OW P 
SHEEP WASH FED 14-25-9-18 25 090S 180E 4304737647 16121 Federal Federal OW P 
UTELAND ST 21-2-10-18 2 lOOS 180E 4304737676 16254 State State OW P 
UTELAND ST 12-2-10-18 2 lOOS 180E 4304737677 15806 State State OW P 
UTELAND ST 34-2-10-18 2 lOOS 180E 4304738028 16868 State State OW P 
FEDERAL 14-19-9-19 19 090S 190E 4304738336 16467 Federal Federal OW P 
FEDERAL 34-19-9-19 19 O9OS 190E 4304738337 16119 Federal Federal OW P 
SHEEP WASH FED 41-26-9-18 26 O9OS 180E 4304738351 16884 Federal Federal OW P 
SHEEP WASH FED 32-25-9-18 25 O9OS 180E 4304738352 16349 Federal Federal OW P 
SHEEP WASH FED 34-25-9-18 25 O9OS 180E 4304738353 16210 Federal Federal OW P 
FEDERAL 12-19-9-19 19 090S 190E 4304738407 16236 Federal Federal OW P 
SHEEP WASH FED 23-26-9-18 26 O9OS 180E 4304738465 16558 Federal Federal OW P 
SHEEP WASH FED 12-25-9-18 25 O9OS 180E 4304738469 16449 Federal Federal OW P 
FEDERAL 23-18-9-19 18 O9OS 190E 4304738575 16312 Federal Federal OW P 

FEDERAL 31-21-9-19 21 090S 190E 4304735606 14441 Federal Federal GW P
FEDERAL 12-29-9-19 29 0908 190E 4304735614 14442 Federal Federal GW P
FEDERAL 24-31-9-19 31 090S 190E 4304735623 14640 Federal Federal GW P
FEDERAL 41-31-9-19 31 090S 190E 4304735624 14419 Federal Federal GW P
LAMB TRUST 24-22-9-19 22 0903 190E 4304735732 144% Fee Fee GW P
LAMB TRUST 24-14-9-19 14 0908 190E 4304735733 14519 Fee Fee GW P
FEDERAL 11-22-10-18 22 100S 180E 4304735808 15592 Federal Federal GW P
FEDERAL 21-6-10-19 6 1005 190E 4304735844 14356 Federal Federal GW P
DESERT SPRING ST 41-36-9-18 36 090S 180E 4304735845 14639 State State GW P
STATE 12-32-9-19 32 090S 190E 4304735995 14871 State State GW P
FEDERAL 12-20-9-19 20 090S 190E 4304736093 14976 Federal Federal GW P
FEDERAL 32-20-9-19 20 090S 190E 4304736094 16120 Federal Federal GW P
FEDERAL 23-30-9-19 30 090S 190E 4304736095 14872 Federal Federal GW P
SHEEP WASH FED 34-26-9-18 26 0905 180E 4304736113 15096 Federal Federal GW P
DESERT SPRING ST 23-36-9-18 36 090S 180E 4304736219 14738 State State GW P
DESERT SPRING ST 21-36-9-18 36 090S 180E 4304736220 14763 State State GW P
DESERT SPRING ST 12-36-9-18 36 090S 180E 4304736233 14764 State State GW P
DESERT SPRING ST 43-36-9-18 36 090S 180E 4304736241 14992 State State GW P
DESERT SPRING ST 34-36-9-18 36 090S 180E 4304736242 14716 State State GW P
FEDERAL 14-31-9-19 31 090S 190E 4304736271 15884 Federal Federal GW P
FEDERAL 12-31-9-19 31 090S 190E 4304736336 15086 Federal Federal GW P
FEDERAL 21-31-9-19 31 0908 190E 4304736368 15605 Federal Federal GW P
FEDERAL 23-31-9-19 31 0908 190E 4304736442 15715 Federal Federal GW P
SHEEP WASH FED 43-25-9-18 25 090S 180E 4304736600 14977 Federal Federal GW P
FEDERAL 43-19-9-19 19 090S 190E 4304736719 15186 Federal Federal GW P
SHEEP WASH FED 21-25-9-18 25 090S 180E 4304736727 15475 Federal Federal GW P
FEDERAL 21-30-9-19 30 090S 190E 4304736739 15476 Federal Federal GW P
SHEEP WASH FED 23-25-9-18 25 090S 180E 4304736740 15213 Federal Federal GW P
FEDERAL 23-19-9-19 19 090S 190E 4304736771 15355 Federal Federal GW P
SHEEP WASH FED 41-25-9-18 25 0908 180E 4304736772 15338 Federal Federal GW P
FEDERAL41-30-9-19 30 090S 190E 4304736817 15212 Federal Federal GW P
LAMB TRUST 34-22-9-19 22 0905 190E 4304736913 15187 Fee Fee GW P
LAMB TRUST 14-14-9-19 14 0905 190E 4304736916 17012 Fee Fee GW P
DESERT SPRING ST 33-36-9-18 36 090S 180E 4304737115 15011 State State GW P
FEDERAL 14-17-9-19 17 0905 190E 4304737116 16163 Federal Federal GW P
FEDERAL 34-18-9-19 18 0905 190E 4304737117 16275 Federal Federal GW P
UTELAND ST 41-2-10-18 2 100S 180E 4304737132 15087 State State GW P
UTELAND ST 43-2-10-18 2 100S 180E 4304737338 15365 State State GW P
FEDERAL 41-19-9-19 19 090S 190E 4304737611 16311 Federal Federal GW P
FEDERAL 32-30-9-19 30 090S 190E 4304737612 16051 Federal Federal GW P
FEDERAL 12-30-9-19 30 090S 190E 4304737613 16052 Federal Federal GW P
FEDERAL 21-19-9-19 19 090S 190E 4304737621 16253 Federal Federal GW P
FEDERAL 14-18-9-19 18 090S 190E 4304737622 16264 Federal Federal GW P
FEDERAL 34-30-9-19 30 090S 190E 4304737630 16557 Federal Federal GW P
DESERT SPRING FED 21-1-10-18 1 100S 180E 4304737631 15961 Federal Federal GW P
FEDERAL 12-1-10-18 1 100S 180E 4304737646 16023 Federal Federal GW P
SHEEP WASH FED 14-25-9-18 25 090S 180E 4304737647 16121 Federal Federal GW P
UTELAND ST 21-2-10-18 2 100S 180E 4304737676 16254 State State GW P
UTELAND ST 12-2-10-18 2 1005 180E 4304737677 15806 State State GW P
UTELAND ST 34-2-10-18 2 100S 180E 4304738028 16868 State State GW P
FEDERAL 14-19-9-19 19 090S 190E 4304738336 16467 Federal Federal GW P
FEDERAL 34-19-9-19 19 0905 190E 4304738337 16119 Federal Federal GW P
SHEEP WASH FED 41-26-9-18 26 090S 180E 4304738351 16884 Federal Federal GW P
SHEEP WASH FED 32-25-9-18 25 090S 180E 4304738352 16349 Federal Federal GW P
SHEEP WASH FED 34-25-9-18 25 090S 180E 4304738353 16210 Federal Federal GW P
FEDERAL 12-19-9-19 19 090S 190E 4304738407 16236 Federal Federal GW P
SHEEP WASH FED 23-26-9-18 26 0905 180E 4304738465 16558 Federal Federal GW P
SHEEP WASH FED 12-25-9-18 25 090S 180E 4304738469 16449 Federal Federal GW P
FEDERAL 23-18-9-19 18 090S 190E 4304738575 16312 Federal Federal GW



LAMB TRUST 34-22A-9-19 22 090S 190E 4304738673 15832 Fee Fee GW P 
UTELAND FED 42-1 1-10-18 II 100S 180E 4304738896 16792 Federal Federal GW P 
STATE21-32B 32 090S 190E 4304739170 16309 State State GW P 
STATE 22-32A 32 090S 190E 4304739171 16308 Slale Stale GW P 
STATE 21-32A 32 090S 190E 4304739172 16310 Slale State GW P 
FEDERAL 11-19-9-19 19 090S 190E 4304739717 17054 Federal Federal GW P 
SHEEP WASH FED 31-25-9-18 25 090S 180E 4304739729 17241 Federal Federal GW P 
SHEEP WASH FED 11-25-9-18 25 090S 180E 4304739730 17266 Federal Federal GW P 
DESERT SPG FED 41-1-10-18 100S 180E 4304739773 17013 Federal Federal GW P 
FED 32-19X-9-19(RIGSKID) 19 090S 190E 4304740233 17014 Federal Federal GW P 
FEDERAL 23-30G-9-19 30 090S 190E 4304751280 18211 Federal Federal OW P 
FEDERAL 34-19G-9-19 19 090S 190E 4304751281 18210 Federal Federal OW P 
FEDERAL 442-30-9-19 30 090S 190E 4304752870 19647 Federal Federal GW P 
FEDERAL 333-30-9-19 30 090S 190E 4304752872 19648 Federal Federal GW P 
FEDERAL 423-30-9-19 30 090S 190E 4304753011 19649 Federal Federal GW P 
Desert Springs State 412-36-9-18 36 090S 180E 4304753324 19783 State Stale GW P 
Desert Springs State 424-36-9-18 36 090S 180E 4304753325 19783 Slate Slale GW P 
Desert Springs State 133-36-9-18 36 O9OS 180E 4304753326 19747 State State GW P 
Desert Spring State 142-36-9-18 36 O9OS 180E 4304753327 19747 State State GW P 
DESERT SPRINGS ST 422-36-9-18 36 090S 180E 4304753328 19783 Slale Stale GW P 
WILKIN RIDGE ST 31-32-10-17 32 100S 170E 4301332677 15144 State State GW S 
SQUAW CROSSING U 5 2 100S 180E 4304730129 16266 Slale Slale OW S 
RBU 4-11D 11 100S 180E 4304730718 16269 Federal Federal OW S 
RBU2-11D II 100S 180E 4304730826 16270 Federal Federal OW S 
RBU6-11D 11 100S 180E 4304731192 16271 Federal Federal OW S 
STATE 2-32B 32 090S 190E 4304732221 11371 State State GW S 
STATE9-36A 36 090S 180E 4304732225 11364 Slale State GW S 
FEDERAL 13-30B 30 090S 190E 4304733581 13249 Federal Federal GW S 
STATE 13-36A 36 090S 180E 4304733598 17838 State State GW S 
FEDERAL 16-26A 26 090S 180E 4304733601 12928 Federal Federal GW S 
FEDERAL 31-29 29 090S 190E 4304733653 13077 Federal Federal GW S 
RBU 1-100 10 100S 180E 4304734312 16265 Federal Federal OW S 
FEDERAL 13-18-9-19 18 090S 190E 4304739776 17149 Federal Federal GW S 

LAMBTRUST 34-22A-9-19 22 090S 190E 4304738673 15832 Fee Fee GW P
UTELAND FED 42-11-10-18 11 1005 180E 4304738896 16792 Federal Federal GW P
STATE 21-32B 32 0905 190E 4304739170 16309 State State GW P
STATE 22-32A 32 090S 190E 4304739171 16308 State State GW P
STATE 21-32A 32 090S 190E 4304739172 16310 State State GW P
FEDERAL 11-19-9-19 19 090S 190E 43047397\7 17054 Federal Federal GW P
SHEEP WASH FED 31-25-9-18 25 090S 180E 4304739729 17241 Federal Federal GW P
SHEEP WASH FED I 1-25-9-18 25 090S 180E 4304739730 17266 Federal Federal GW P
DESERT SPG FED 41-1-10-18 I 100S 180E 4304739773 17013 Federal Federal GW P
FED 32-19X-9-19(RIGSKID) 19 090S 190E 4304740233 17014 Federal Federal GW P
FEDERAL23-30G-9-19 30 090S 190E 4304751280 18211 Federal Federal OW P
FEDERAL 34-19G-9-19 19 090S 190E 4304751281 18210 Federal Federal OW P
FEDERAL 442-30-9-19 30 090S 190E 4304752870 19647 Federal Federal GW P
FEDERAL 333-30-9-19 30 090S 190E 4304752872 19648 Federal Federal GW P
FEDERAL423-30-9-19 30 090S 190E 4304753011 19649 Federal Federal GW P
Desert SpringsState 412-36-9-18 36 090S 180E 4304753324 19783 State State GW P
Desert Springs State 424-36-9-18 36 090S 180E 4304753325 19783 State State GW P
Desert Springs State 133-36-9-18 36 090S 180E 4304753326 19747 State State GW P
DesertSpring State 142-36-9-18 36 090S 180E 4304753327 19747 State State GW P
DESERT SPRINGS ST422-36-9-18 36 090S 180E 4304753328 19783 State State GW P
WILKIN RIDGE ST 31-32-10-17 32 100S 170E 4301332677 15144 State State GW S
SQUAW CROSSING US 2 1005 180E 4304730129 16266 State State OW S
RBU4-11D 11 100S 180E 4304730718 16269 Fedem! Fedeml ONV S
RBU2-IID 11 IDOS 180E 4304730826 16270 Fedeml Fedeml CAV S
RBU6-IID 11 IDOS 180E 4304731192 16271 Fedem! Fedeml OAV S
STATE2-32B 32 090S 190E 4304732221 11371 State State GW S
STATE9-36A 36 090S 180E 4304732225 11364 State State GW S
FEDERAL 13-30B 30 090S 190E 4304733581 13249 Federal Federal GW S
STATE 13-36A 36 090S 180E 4304733598 17838 State State GW S
FEDERAL 16-26A 26 0905 180E 4304733601 12928 Federal Federal GW S
FEDERAL 31-29 29 090S 190E 4304733653 13077 Federal Federal GW S
RBU 1-10D 10 100S 180E 4304734312 16265 Federal Federal OW S
FEDERAL 13-18-9-19 18 090S 190E 4304739776 17149 Federal Federal GW
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